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Advertisement to the Seventh Edition. 



, f has been the primary purpose, in each improved Edition of this Work, 
to render it more and more plain and practical, while it should embrace every 
useful rule and question which might occur in the ordinary business transac- 
tions of life. To effect this object, neither time nor thought has been, in any 
wise, niggardly expended. Whatever was judged to be wanted, to charac- 
terize it as a plain, practical, and useful system, has been amply, though 
gradually, supplied. In the edition now presented to the public, part of the 
questions in which avoirdupois weight is concerned, has been written|anew, or 
so altered as to allow 26 pounds only to the quarter of a hundred weight ; 
because this practice now generally obtai.is in business, among merchants 
and traders in the United-States^ and has moreover been established in Maine 
by legislative enactment. Considerable new matter also has been crowd- 
ed into the volume, and a small portion of the old withdrawn. Errour has 
been diligently sought for and corrected; and, it is confidently believed, is 
now nowhere to be found on its pages. Considered as an Epitome, whether 
it be susceptible of any farther degree of improvement, may be reasonably * a 
^ questioned. The hope is. therefore, indulged, that, though the tongue of the yj 
///Ycaptious caviller should blazon defects for which others might search in vain \J^ 
LJ^ ! vex the eye of the candid critic will see nothing in this compendium whicb 
reason and truth would lone hesitate to.appro\e. D. K. 

Gardiner, August 1, 18i8. 
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To adapt this work lo the easy use of Instnicters, I have eiideavoured to 
simplify the detinitions and rules, so as to render them as familiar and coHoise 
as toe nature of the subject admits. At the same time, I have very consider- 
ably enlarred the Original System, b^' the insertion of a far preaior nun>ber 
<if practical examples, especially in the ground-rules, and by tlie intiotiuctiou 
of many new rules, in order lo Ainiish our Schools with a methodical and 
comprehensive Treatise of Practical Arithmetic. 

Works of thi? kind have too olien abounded with abstruse and intricate 
questions, more puzzling than beneficial to ihe learner. — And some aulliors 
have dwelt too much on those of a trifling nature, which,, when understood, 
afford no useAil knowledge. To avoid these extremes, to feed and invigorate 
the mind, and thus form our youth for entering, with fair promise, ou the pur> 
suits of active life, have beeu my principal aims, in preparing this edition toe 
the press. 

Most of the former demonstrations have been omitted, as being little suited 
to enlig^bten the pi^H, and as excluding, in such compends, matter much more 
conducive to the purpose of his instruction. 'J'he book-keeping, also, has 
been somewhat abridged, for the admission of other matter; yet enough, it is 
conceived, has been retained to give the student no very imperfect idea of this 
branch of learning. Besides what has been substituted in place of this excluded 
matter, no fewer than 51 pages have been added to the last edition. To the 
whole have been prefixed brief questions on all the most important parts-of 
Arithmetic. But, instead of entering into a detail of these enlargements, I 
beg leave to refinr the reader to the table of contents, or to the pages of the 
work itself. 

During the many years that I ha\-e devoted to the instruction of youth in 
Arithmetic, 1 have used various systems, all of which have just claims to sci- 
entific merit. The authors, however, have, generally, appeared to be defi> 
cient in an important point — the practical teacher's experience. I'hey have ^ , 
been much too sparing of examtiles. more especially in the ^rst roles. The / / ; i I i 
consequence is, mat tbe scholar is hurried through tnese lundatiwntal rules fas- vl 'i ^( i 
ter than his comprehension and proficiency would justiAr. To obviate this ob- ' 

Jection, has been another design in the present undertaking. 

Considering that, to attain a thorough knowledge of vulgar fractions, is 
^visually too difficult a task for young students, whose progress in Arithmetic 
has extended only to compound division, and that the difficolty frequently re* 
suits in their utter discouragement ; I have, therefore, deemed it most advise- 
able and advantageous to transfer these fractions (except two or three prol> 

lems introductory, 10 decimals) beyond equation o< payments. But, as f/m rna/ 

tractions m^y he' more easily acquired, are more simple, useful, and nccessa- 
ry, and are 'sooner wanted in the practical branches of numbers, 1 have 
thought it expedient to let them occupy that paKof tbe work which Uiey did 
in former editions. The other rules I have likewise aimed' so (o arrange, as 
lo give precedence to those which are most simple and necessary, iiitroducinj^ 
the more abstruse and difficult parts last. The teacher, however, will not 
consider himself as bein^ obliged lo adhere strictly to this arrangement. He 
can, notwithstanding, take the rules in such order as he may conceive to be 
(be most proper. D. R. 
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Topics for Examination in the Arithmetic. 



What is Aritlimelic? What f re the four fundamental RuleB for its opera* 
tion ? To uoderslaod these, what is pretnomly necessary ? What does Aa- 
iaiion teach ? How many characters or figures are eiTii)loycd in it ? By 
what cwrnmon term arc the first nine called f liow named ? What does ibe 
tenth figure denote ? Have not these digits a local, as weii as a «7//i/)/e value ? 
On what jrrinciple does their local value depend ? . Denominate the names of 
the jUaces, according to ^heir order. Huw is the cipher used, in cormeanoH 
with the 5(g*m^a74< figures ? In what manner are Lrge nambenditnded? 
Name the places, and read each line of nnmhers, in the Aumeration Table. 
What is the Ride for expressing' numbers mjigtwes when above nine 7 Give 
the R»i/e to read numbers. ^AYiMh Addition? Simple? Let me examine 
you in the Table. Recite the Ride and mudes of Proof, What is Suhtrac- 
tion? When Sitnple? Name lis 7MniJ)ers. Let me examine you in the Ta- 
ble. Give (he Rule and way of Proof, What is MulUpliraiion ? Name its 
numbers What common term is applied to i\ie Jhst two of ihcin t When is 
it Simple ? How is the Table used ? Let me examine you in it. When is it 
Case fi'st? KepeM ihe Rfile. When Case secmid? Give the Rule, and 
Htodes of Proof. When does the first Case of Contractions apply ? Give the 
Hule, When the second Case 1 Tell the Rule. What is shown by Divi- 
sioni Name its nutnbers. When is it Simple ? Let me examine you in the 
Table. Repeat the Rule, Notes, and modes of Proof, Repeat ihe directions 
inCase first of Contractions, What Case second and Rtdel What says 
Case third ? What its NoU and Rule ? Repeal the Afowgy Table. That of 
Troy Weight. Apothecaries' Weight. Avoirdupois Weight. CLoOi Meas- 
ure. Long; Measure. Square Measiu-e. Cubic Measure. Dry Measure. 
Wine Measure. Ale Measure. Time. Planetary Motion. .What is lauffht 
by Reduction 1 Repeat ihe Rules and Proof Tell me the mode of for- 
malion, aiid Table of Federal Money. Give ihe Rule for its Addilihn For 
its Subtraction. For its Multiplicalion. Reciie ihe Note, and A Short Rule. 
Give ihe Rule (or hs Division. TeW the Short Ride. Give i lie 12i//e* for the 
Reduction of Federal Money. What b the Dveclion in Case.frsl for chang- 
ing New-EnglamJ currency to Federal Money? In cnm second 1 In Case 
third ? What is the Rule in Case Jirst for changing Federal Money to 
New-England currency ?' In Case second ? Wb« is taught by Cotnpomid 
Addition? Give the Rule, What is Compoundf 5«A/'ar/A0» ? .Tell the 
Rule, What does Compound Multijdiration leach i iiWe ihe Rale. What 
is the direction in Case secmuil What inCa^e third 1 What does Com- 

IKHiud Division teach ? Rehearse the Rtde. What does Case second direct ? 
Mhai Case third f Tell the Note before examples in Average Judgment, 
What is observed of Duodecimals A Give the Rule for multiplyiuf them. 
Vfhai are Fractions? How is a Vulgar Fraction repre.KrUed ? Name iis, 
parts. What is shown by the Denominator! What by the Numerator? 
Wbeo is a fraction in its lowest terms ? Give the rule for Problem tfr^f. 
What is the an^en/ of Prol>lem second ? Tell its rule. What of Problem 
<Airrft What itsrw/ef What is n Decimal Fraction? How expredsed? 
What determines its relative fWue ? (Ww are «t/cAt fractions affected by ct« 
fiA«r«? Let rae bear the 7iiMe. What is the rw/e for their i4£f<firim ^ What 
(or their fl^raduNi / For their MuUipHcaiion ? Give the Note, \ What for 
" r Division ? Give the ATote. What is the rr//« in ihe first Cask <i*r their 
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TI TOPICS FOR EXAMINATION. 

Reduction 7 Inteccnd Ciae % U third 1 In fourth 1 In.^ 7 What are 
the rule$ in Ca^Jirst oi Reduction of Currtnck* 7 In case tecond f third / 
fourOi7 fifih7 What are the ndt» for changing Federal Money into the 
Currencies of the several States ? What for changing it to Canada and Noixt 
Scotia money 1 What to that of Oreai Britain 7 What does the Ride of 
Three teach 1 Why so named 7 Whv called Golden Rule 7 Give the rules, 
and notes for its operation. What is Jrractice t What the rule in Case Jirst 7 
What says Case second, and vhat its rule 1 What are Tare and Trei 1 De- 
fine all its terms. When is Case^r*f osed^ and what its nde ? When Case 
second, and what the rule 1 Case third, and what the rule 1 Fourth, and 
what the rule 1 What does the Double Rule of Three, teach ? How many 
ternts in its auestions ? How distinguished 7 Give the ru& and rao^. What 
is Conjoinea Proportion 7 When is Case first used, and what its rules ? 
When Case s«:w»rf, and what its rule ? What is Barter 7 lis rule 7 What 
JLos5 an£{ Gain 7 In what inslrucl Metrhanis and traders 7 How its ou«s- 
/fon5 solved ? What its general law 7 What is Fellowship ? Its t/«« ? What 
Sino'/c Fellowship ? lis Rule ? How proucc? 1 What iJowAfe Fellowship ? 
Its Rule t What is InUrest ? What the ^^o/ interest ? Define its temw. 
How mdiny kinds 7 What Simple 7 lis Rule and Note 7 Tell the 7\iA/€ of 
Aliquot Paris ? What the Ride for Months, at 6 per cent. ? For rfay« at 
ditto 1 What the S^ori Fractical Rule for pounds, &c. at ditto ? How serve 
at 6 or 7 per cent. ? What the Short Rule for Federal Money, at 6 per cent t 
How proceed at 5 or 7 per cent.? What ihe frst Rule to compute Interest on 
Notes, &c. having Endorsements 1 How the Rule contracted? What the 
Rule in Massachitseils 7 What Compound Interest ? What the Rule 1 What 
Commission and Brokerage 7 What Insurance 7 What Discount 7 What 
Present Worth ? What the Rules? What the iJt/fe when there are «<nvra/ 
sums to be paid, Ace. ? What an Annuity 7 How in Arrears ? What 
ineaiit by Amount 7 What by Present worth ? How is the Amount found at 
Simple Interest ? How the Present Worth 1 What Equation of payments ? 
What the iJw/c? What known bv Exchange? Tell the Table. What the 
Rules? How manv Airirfs of Vulgar Fractions? What a Proper one? 
Improper 7 Single 7 Compound 7 Mixed ? How turn a «?Ao/c number to a 
Fraction? Whai a Complex one? What does a fraction denote 1 What 
its value equal to ? What meant by Common Measure T What by Common 
Multiple? Give the JRm/c5 of Pi-oblem ^r5/. Of Problem second. What is 
Reditction of Vulgar Fractions ? Repeat the /ost part of the rule in Case 
first. What the 7i«fe inCase second 1 What in Case tliird ? In Case fourth ? 
Those in Case fifth ? Tell the rw/g in Case sixth ? What the rw/« in Case 
eiMi 7 What are the rule and note* in Addition of Vulgar Fractions ? 
What in Subtraction ? What in MuUiplicatiun ? What in Division ? How 
do vou proceed in the i?«/c o/* Three in Vulgar Fractions^ How in the 
Rule of Three in Decimals ? How in the Double Rule of Three in Vulgar 
Fractions? Tell the Table of Ratios in Simple "Interesl by Decimals. What 
is Raiio't How do you find the Interest ? What the Rule in Case second ? 
In Case third ? Case fourth ? How find Interest for Days ? How calculat- 
ed on Cash Accounts where partial Payments arc made ? How find Com- 
pound Interest by Decimals 1 How find Amount oi an Annuity at Compound 
Interest ? How its Present Worth at ditto ? What is Involution ? What the 
/Er»< Power? What the «^conrf ? The lAtrrf? The fouHhl ^hai Evolu- 
tion or Extraction of Roots ? What the Root ? Can the Root of any num- 
ber be found t How approximate towards it ? What are Roots called ? 
What is a Square ? What extracting the Squaa-e Root ? What the Rtdee l 
What when a Vulgar Fraction ? What the Rules in its Application and 
Use 7 What a Cid>e ? What is, to extract the Cube Root 7 What the Rule ? 
What the note, proposition, and rule in its Application and Use t What iho 
Rules to extract Roots ^eneroMv ? What the Note ? When are Numbers in 
Arithmetical Progression ? Vv bat form increasing ? What decreasing ? 
How namei' ? What terms given ? What found f What the whole num* 
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hwcaUedl What Problen/nt aad m/e T AecMM^ umI rule f Third 9Md 
rule ? When are numbers in Oeometrical Progre«k>n T What ealled ratio T 
What Probleni/r«< and rv^ t What Problem momdt CtMtJirst and rulu 1 
What Case second, ruiet and no(e ? What doek Ailigation teach f How 
distinguithedl What Alligation Medial? What the rmltl What AUer- 
naU3 What the rule$7 What Fontioni How many kinds'! What 
lauffht by iSTm^/e PoJtition ? What the rulel What by Hoti^^e Position? 
What the rti^ and note? WhoA Permutation 1 WhMComlnmtionl What 
Pfx>blem^«^ and rule ? Problem «cimm< and rule ? Problem (Atrt/ and rule ? 
How are Gt tndstones sold ? How are their Contents found ? What is Bu* 
perficial Measure ? How made up ? What is tneasured by it ? What Case 
^< and ru/e ? Case second nndruU^ What the Note ? What a Triangle ? 
How its Surface measured. How the Superjhies of Joisftf and Planks foimd ? 
How measure ir«gt//ar Surfaces ? What a Circle % How find eircum/er- 
«ice if diameter be ^iven ? Hew diameter if circumference be given t How 
find i4rea ? How, if circumference alone be riven ? How find diamekr by 
the area ? How circumference by the area ? What is a Sector 1 How meas- 
ured 1 By Rule second ? What a Segment of a Circle ? How find its area ? 
How measure a regular Polygqn ? How describe an ellipse or oval ? How 
find its area ? What is a Sphere or 6r/oAe ? How find its area ? How are 
«o/tcb measured 1 What is a Cufe ? How measured ? What Case MCOfuf 
andni^l Whalnote«{? What Case tAin/ and rti^ ? What a Cylinder^ 
Hovf measured^. What Case ^/[/^ and ru/e ? Oiae sixth and m/e? Case 
setienik and ru/e ? What is a Cone or Pyramid i How its solidity found / 
What the Ab^« •' What a Fruffum of a Cone? How find its solidity, if a 
square pyramid ? How, if a triangular pyramid ? How, if a circular pyra- 
mid, or cone ? What is a Globe! How find its solid content I What a 
Frustum of a sphere ? How find its solid content ? What is Gauging ? 
What its rule and notes i How use the Sliding rule ? How gauge roun<^ 
tubs ? How a square vessel i What the iVote ? How find a ship's Tonnage > 
What the Ao^? What Section //f/t and rule^ Section sixth and rti/e? 
How find the solidity of H^ood and Barit .' How find the Cords in a pile of 
either? What the nrrnctno/ rt//^s in Assessing Taxes > What the general 
Ilules in commom Book-keepirtg ? 



VIII ARITHMETICAL MARKS AND SIGNS. 

ARITHMETICAL MARKS AND SIGNS. 

ssThe sign of equality and is pronounced, equal to ; 
+The sign of Addition, and is pronounced, added to ; 
•—The sign of Subtraction, and is pronounced, subtract-^ 
ed by. 

EXAMPLES. 

12-1-7=319, twelve added to seven will be equal to 
nineteen. 

23 — 8 sal 5, twenty-three subtracted by eight, equal fif- 
teen. 

xThe sign of Multiplication, and is pronounced, MuUi" 
plied into ; 
-7- The sign of Division, and is pronounced, divided by. 

EXAMPLES. 

8x7as56, eight multiplied into seven equal fifty-six. 
36-~4as9, thirty-six divided by four, equal nine. 
Division is also implied by the signs 3)6(2 and f =b2, 
six divided by three, equal two. 

: : : : The sign of Proportion, and is pronounced, is to, 
so is, to. 

EXAMPLE. 
6 : 9 : : 8 : 12, as 6 is to 9 so is 8 to 12. 

^ or ^ signifies the Square Root : thus ^ 81 is read, the 

square root of 81 ; or 81^^ is read 81 in the square root. 

1 2 

-^ or ^denotes the Cube Root, Sec. 3 means that 3 is 
squared, or to be multiplied, by itself. 

3 - 4 

3 means that 3 is to be cubed. 48 shows that 48 must 
be raised to the 4th power. 

19+3x9«l98 means that 19 added to 3, and the mim 
multiplied by 9, equal 198 
12—2x3 

' ss3 shows that 12 less the product of 2 multi« 
2 plied by 3, and divided by 2 equal 3. 



ARITHMETIC. 



Arithmetic is the art and science of numbers and has 
for its operation four fundamental rules, viz. Addition^ 
Subtraction, MuUipKaxtion, and Division. To under- 
stand these, it is necessary to have a perfect knowledge 
of our method of Numeration or Notation. 

NOTATION 

Teaches to express numbers by words or characters. 

When performed by means of characters or figures, ten 
are employed. Nine of these are of intrinsic value and 
are called digits, or significant figures, being written and 
named thus : 

1 one, 4 four, . 7 seven, 

2 two, 5 five, 8 eight, 

3 three, 6 six, 9 nine. 

The tenth figure, namely, 0, is called naught or cipher, 
and denotes a want of value wherever it is found. 

Besides the simple value of the digits, as noted above, 
they have each a local one, which depends on the follow- 
ing principle. 

In a combination of figuies, reckoning from right to 
left, the figure in the first place represents its simple 
value ; that in the second place ten times its simple val- 
ue ; that in the third place an hundred times its simple 
value ; and so on ; each figure acquiring anew a tenfold 
value for every higher place it occupies. Hence our sys- 
tem of arithmetic is called decimah 

The names of places are denominated according to 
their order. The first is the place of units ; the second 
of tens; the third of hundreds; the fourth of thousands ; 
the fifth of ten thousands ; the sixth of hundred thou- 
sands ; the seventh of millions ; and so on. Thus in the 
number 8888888 ; 8 in the first place signifies only eight ; 
8 in the second place eight tens or eighty ; 8 in the third 
place eight hundred ; 8 in the fourth place eight thousand ; 



10 • NOTATION. 

8 in the fifth place eighty thousand ; 8 in the sixth place 
eight hundred thousand ; 8 in the seventh place eight 
mDlions. The whole number id read thus, eight mvliions, ' 
eight hundred and eighty-eight thousand, eight hundred 
and eighty-eight. 

Though a cipher has no value of itself, yet it occupies 
a place ; and when set on the right hand of other figures 
it increases their value in the same tenfold proportion : 
Thus in the number 80S0 ; the ciphers in the first and 
third places denote, that, though no simple unit or hun- 
dreds are reckoned, yet the place of units and that of 
hundreds are to be kept up to assist in reckoning the 
tens and thousands. The above number (8080) is read 
eight thousand and eighty, which, without the two ciphers, 
would be read eighty-eight. 

Large numbers are divided into periods and half pe- 
riods, each half period consisting of three figures. The 
name of the first period is units ; of the second millions ; 
of the third billions ; of the fourth trillions ; and also, 
the first part of any period is so many units of it ; and 
the latter part so many thousands of it.* 

* EXAMPLE. 
Trillions. BUUons. Millions* Units* 

4. 3. 2. 1. 

Half do. thou, units. thou, units, thou, units, thou. c. x. u. 
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NOTATION. 11 

NUMERATION TABLE. 

\ ^oUundreds of Millions. { 

^ CO ooTens of Millions. \ 

\ CO OD ^Millions. ^ 

^ CO OD ^ c^Uundreds of Thousands. > 

^ CO QD ^ Od oxTens of Thousands. | 

X CO GO <i a 01 »(^Thousands. \ 

\ CO QD ^ a en »(^ OdHundreds. $ 

\ coQo^aiC;«»(^co ^Tens. 

\ coGo^o^oiit^Od^ i-^Units. 

APPLlCATlOJf. 
To express in figures Numbers which exceed Nine. 
Rule. — ^Write down ciphers to so manj places as are 
named in the given number ; then, beginning at the left, 
obserre at each place what significant figure is named, 
and, taking away the cipher, write the significant figure 
in its place ; and thus proceed with each place till you 
come to the place of units. 

EXAJdPLES. 
Twenty-five, 
One hundred. 

Three thousand and fifteen, 
Eight hundred and twelve thousand, 
Thirty-one thousand, two hundred and six. 
Six millions, seven thousand and eight. 
One hundred and one millions, fourteen thousand and 
fourteen. 

To read Numbers. 
Rule. — First numerate, from the right to the left hand, 
each ^gme, in its proper place, by saying, units^ tens, 
hundreds, &c., as in the Numeration Table. Then, to 
the simple value of each figure, join the name of its 
place, beginning at the left hand, and reading to the right. 

EXAMPLES. 
64, 
396, 
4015, 
76920, 
104080, 
6300648, 



12 SIMPLE ADDITION. 

Note.— The pupil should be accustomed, in each Example, in the Ibllow- 
iog Rules, to read correctly not only every answer, but every line of num- 
bers in his sum. 

ADDITION. 

Addition in Arithmetic is the uniting or joining to- 
gether of two or more numbers. 

Simple Addition is the collecting of several numbers, 
of the same denomination into one sum ; as, 4 yards and 
6 yards, expressed in one sum, are 10 yards. 

Addition and Subtraction Table. 
^^^^^^^^^^^^^ ^^^^^^ ^.^^^^^^ 

■ ^_]| 21 3| 4| 5| G\ 71 8 1 9|10|11.|12 \ 

\ 2| 4| 5| Gf7| 8| 9| iaill|]2|m|14 ^ 
^ 3| 5| Cf 7| 8[ 9]10|II|12|I3|I4|15 ^ 

\ ^\ ^^ ^l"^l ^1 ^**1 * ^ \l2\ ld\\4l\5\l6 \ 

\ 5| 7i 8r^lQ| Il[T S|TS|T4JT5iiti;i7 ^ 

\ 6\ 8|9|ia[ll|12[13il4 | 15|r6| 17118 \ 

\ 7| 9|lQ]U | 13|l3]i 4 H5[l6il7 [18|19 J 

^ 8;i0iU|12[l3|i4 1 511 6[17|l Si 19120 \ 

J 9|llil^!i:iil4!l5ji6|i7|18|i9t20;2l \ 

^10|12|I3|14|I5|16|I7|18|I9|20|21|22J • 

When you would add two numbers, seek one of them 
in the left hand column, and the other in the top line ; 
and in the common angle of meeting, or at the right hand 
of the first, and under the second, you will find the sum ; 
as, 6 and 9 are 15 ; and so of any others. 

When you would subtract, seek, in the lefl hand col- 
umn, the number to be subtracted from the greater ; then 
run your eye along, in the same line, towards the right 
hand, till you find the number from which the other is to 
be taken ; and exactly over this last, in the top line, you 
will find the difference ; as, 6 from 15, and there remain 
9 ; and so of any others. 

SIMPLE ADDITION. 

Rule. — Write the numbers, units under units, tens un* 
der tens, &,c. and draw a line under the whole. Add up 
the' unit column, and if the sum be less than ten, write 



SIMPLE ABDITIOH. 1^ 

it under the column ; if it be ten or anj nutnber of tenv« 
write a cipher; if there be an excess over ten or tens« 
write down this excess, and carrj as many units to the 
next column, as there are tens ; and thus proceed with 
each remaining column, writing the whole sum under 
the last 

Proof. — Draw a line below the upper number, and add 
the remaining numbers as shown in the rule ; add the sum 
thus found and the upper number together, and if the sum 
be equal to the first addition, the work is right* Or, 
begin at the top number, add downwards, and carrj at 
before ; if the two sums come alike, the work is probably 
Jight. 

EXmJuPLEIS* 



1. 


2. 


3. 


2173 


667842 


321674 


4216 


143469 


92167 


3945 


782107 


8547 


2763 


695213 


26 


1684 


203169 


2141 



14786 
12608 



14786 



'SS'S'S 



98 
4 6 
90 
32 
3 
9 



« 9 

o o aS 
jsOjo a 

^^^^ 
5 4 3 2 

2 8 1 5 

4 6 1 
10 3 

5 
2 5 1 
109 



S 



1^ 



6 5 4 

8 6 

2 8 
1 7 

9 8 

3 7 
54 



6. 

9 qS .. 
O 'O » 

-a 3 0) a 

12 3 

9 4 3 17 

3 19 

3 10 4 2 
6 5 2 8 

4 9 
16 5 
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SIMPLE ADDITU 


>B. 


6. 


7. 


a 


mks. 


Leagues, 


• Years. 


4784746 


46434733 


347312484 


3474352 


74265374 


368126312 


4634324 


52652754 


758612691 


7369138 


35374265 


731674691 


3543468 


74447352 


323473276 


4733246 


47345264 


471266198 


4743447 


74167574 


323634712 


3752612 


43526526 


271254712 


7426984 


38573452 


312844795 


APPLICATIO^r. 



1. What is the sum of 37, 509, 7126, 17630, and 
459273 yards ? 

2. Required, the sum of 3579, 41, 96120, 725, 11, 
1820, 5, and 720139 bushels. 

3. What is the sum of 2591, 720396, 14, 259, 6, 
370214, 9740, 53, 1692, and 137 dollars ? 

4. How many days are in the 12 calendar months, in a 
leap year ? 

5. A person dying left to his widow 1500 dollars, to hit 
eldest son 30500, to each of his other two 3406 ; also 2700 
to each of his three daughters, besides 751 dollars in other 
small legacies ; what did his estate amount to ? 

6. If the distance from Hallowell to Portland be fifty 
six miles, thence t<> Portsmouth fifty-four miles, thence to 
Boston sixty-four^niles, thence to Hartford ninety-eight 
miles, thence to New- York oneTiundred and eleven miles, 
thence to Philadelphia ninety miles, thence to Baltimore 
ninety-nine miles, and thence to Washington thirty-eight 
miles ; what is the whole distance between Hallowell and 
the city of Washington 1 

7. John, James, and Paul counting their prize^monej, 
John had one thousand, three hundred and seventy-five 
dollars; James, hfid just three times as much as John: 
and Paul had juafc^ much as both the others ; pray how 
many daUara had T^ul ? 



v.:<f 



SIMPLE SUBTRACTION. 



n 



SIMPLE SUBTRACTION. 

Subtraction is finding the difference of two narabers, 
by taking the less from the greater. It is simple subtrac- 
tion if the numbers are of one denomination ; as, 5 feet 
taken from 8 feet, will leave 3 feet. 

The greater number is called the minuend^ or substrch 
turn; the less, the subtrahend; and the number found bj 
the operation, the difference, or remainder. 

Rule. — Write the less number under the greater, plac- 
ing units under units, tens under tens, &.c. and draw a 
line under them. Begin at the right, and take each figure 
in the subtrahend from its corresponding one in the min- 
uend, setting down the remainder straight under it below 
the line. If the lower figure be greater than the one 
above it, add ten to the upper figure, from which sum take 
the lower^ and set down the remainder, carrying one to 
the next lower figure ; and thus proceed until the whole 
IB finished. 

Proof. — ^Add the remainder to the subtrahend^ and if 
the sum be equal to the minuend^ the work is right. 



EXAMPLES. 



1. 



From 67216 the minuend, 
Take 43792 the subtrahend. 



2. 

46132941 
17316257 



23424 Remainder. 



4. 
30421 
10604 



67216 Proof. 

5. 

87652176 

9107215 



6. ' 
100000 
68321 



3. 
71290 
46172 



7. 
200000 
09999 




9. 
917144043605 
4d6006321S^^ 



1$ flMFLC MVLTIPMCATION. 

10. 11- 

100200300400 ^2SK? 

98087076065 99WW1 



APPLICATION. 

1. From 360418 tons, take 293752- 

2. From 100046 acres, take 10009. • ^^f^^AQ 

3. What is the difference between 1735, an4 189734» 
boars 1 

4. How much do 540312 days exceed 7953 1 

5. How much are 30491 gallons less than 573214691 

6. If the distance from Hallowell to Savannah, through 
Washington, be 1268 miles and that from Washington 
to Sayannah, 658 miles ; how far is Washington from 
HaJloweU 1 ^^^ 

7. From Hallowell to the city of New-York w 3^ 
laijes. Now, if a man should travel 10 days froDa Hal- 
Jowell towards New- York, at the rate of thirty-six milei 
•ach day ; how far would he then be from that city 1 

8, If a farmer kills six hogs, which weigh two hundred 
and fifty-four, one hundred and ninety-seven, two hun- 
dred and sixteen, two hundred and forty-nine, three hun- 
dred and twelve, and three hundred and sixty-three, and 
niarkets one thousand weight of pork ; what quantity 
doea he reserve for his own use 1 " 



SIMPLE MULTIPLICATION. 

Jiumbe^'hv're^'«^-^^^°^*"S ^^^ amount of any gi?cn 
««, 4 time/T «^^ oo ® *^ ®"^ proposed number of times; 
Tile K "^^' 

TJie number ***. **\n»"lt»pned is cMed the mumplicaad. 
Tile number ^J^- ™«'t»plies is called the muMplier. 
^otittct. arising from the operation is caUed the 

^ *'if se'^are '^of *oif "I' multiplier are called/ociorj ; and 
*<"t«plication. "enomiuation it is caUed SimpI* 
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MULTIPLICATION AND DIVISION TABLE. 

\ \\ 2| 31 41 5| 6| 7| 8| 9| 10| 11| 12 J 
\ 2| 4| 6| 8|10|12|14|16| 18| 20| 22| 24 ^ 
^ 3| 6] 9|12|15|18|21|24| 27| 30| 83| 36 ^ 
^ 4| 8|12|16|20|24|28|32| 36| 40| 44| 48 ^ 
^ 5|10|15|20|25|3Q|35|40| 45| 50| 55| 60 ^ 
? 6|12|18 | 24|30|36142|48| 54| 60| 66| 72 ^ 
^ 7J14|21|28|35|42|49156| 63| 70| 77| 84 $ 
- ^ 8|16|24|32140|48i56l64| 72| 80) 88| 96 $ 
$ 9|18i27|36|45|54i63|72| 81 1 90| 99|108 i 
^ 10i20|30|40i50i60|70|80| 90| 100 | 1 10| 120 $ 
■$ lH22133i44155|66i77|88| 99|110|121|132 $ '^' 
5 12124!36|48|60|72l84|96il08]120|132jl44 > 

Use of ike Table in Multiplication. 
Find the multiplier in the left hand column, and the 
multiplicand in the uppermost line; and the product is 
in the commou angle of meeting, or against the multi-> 
pHer, and under the multiplicand. 

To use the above Table in DivUiony seek your divisor 
in the left hand column ; then run your eye along the 
line, to the right hand, till you come to your dividend ; 
and the figure in the top line, of the same column, will 
, be the quotient, or number of times the divisor 4* t^^Q'^" 
tained in the dividend. 
Case I. — 'When the mnUiplicr is not more than twelve. 
Rule.— Multiply each figure in the multiplicand by the 
multiplier, beginning at the right hand side, and setting 
down the whole of such products as are less than ten ; 
^ but for such as are just equal to a certain number of tens, 
* write down 0, and carry 1 for each ten to the next pro- 
duct ; a.nd for such as exceed a certain number of tens, 
set down the excess, and carry for the tens as befbre. 

EXA.MPLES, 
' }. What number is equal to 4 times 36S ? 
;' Thus 2, 

36^ Multiplicand. 515^167 

4 Multiplier. 3 

Ans. 1460 Product. 
B8 
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smrLm tfOLTirucATum. 



3. 
42179416 
6 


4. 
74216 
2 


5. 

49267 
6 








6. 
7689667 

7 


7. 
8912461 

8 


8. 
2674876 
9 




9. 
427691 
10 


10. 
716284 
11 


11. 

S67S95 
12 









Case II. — When the multiplier consists of several figures. 

Rule. — Set the multiplier under the multiplicand, so 
that units maj be under units, tens under tens, &^c. then 
find the product for each figure in it, as in the first case» 
net regarding in what order the lines are found, provided 
the first figure in each stand straight below its respective 
multiplier. Add all the lines of products together in the 
same order as they stand, and the sum will be the whole 
product required. 

Proof. — Make the former multiplicand the multipKer, 
and the multiplier the multiplicand, and proceed as be- 
fore ; and the new product will be the same as before, 
when the work in both is right. Or, add together the ^g-^ 
ures first of one factor, and then of the other, casting 
out all the nines in the sums of each, as often as thej 
amount to 9. Multiply the two remainders, if any, to- 
gether, and the nines cast out of their product, will leave 
the same remainder as the nines cast out of the answer, 
when the work is right. The first remainder may be set 
at the left side of the cross, or X ; the second at the right ; 
that arising from their product at the top ; and that aris- 
ing from the answer at the bottom ; if the answer ba 
ri^t, the top and bottom figures will be aiike^ 



EXAMPLES. 
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1. 

4271 Multiplieai 
329 Multiplier. 

38439 

8542 
12813 


ad. 

Proof 

3. 
129186 
98 


329( 
4271 

329 
230at 
658 
1316 


excess of 9s, C 
do. do. 5 


1405159 Product. 

3. 
691861 
26 


1405159 i 

OI 


Bzcess of 9s, 7 

7 

6x6 

7 

4. 
281216 
978 


17988386 


12660228 


275029248 


6. 
181281 

763 


6. 

281691 
76286 


7- , 
264648436 

3639604 


138317403 21489079626 


963215506259344 



CONTRACTIONS IN MULTIPLICATION. 

Case I. — When thert are ciphers at th^ right hood of one 
or both of the factors. 
Rule. — ^Proceed as before, neglecting the ciphers, and 
|o the right hand of the product^ place as many ciphers 
as are in both the numbers. 



1. 

S7600 
4S000 


EXAMPLES. 

2. 
180120 
48100 


3. 

27640 
20 


2208 
H04 




■•*" 


1324800000 


8663772000 





so SIMPLE HITLTirLICATlON. 

Case II. — When the mnUiplier is the product of two or 
more numbers, 
RuLE.r— Multiply once successively by each of those 
numbers instead of using the whole multiplier at once, 

EXAMPLES. 

1. % 

Multiply 7629 by 63 74639 by 72 
7x9=63 7 

3, 

53403 46217 by 96 
9 

4. 



Prod. 480627 37692 by 132 

APPLlCATIOJsr. 

1. What will 87 horses for shipping come to, at 52 
dollars per head ? Ans. 1924 dols. 

2. What will 587 firkins of butter come to, at 7 dol- 
lars per firkin ? Ans. 4109 dols. 

* 3. What will 367 acres of land cost, at 13 dollars per 
acre 1 Ans. 4771 dols. 

4. If a barrel of pork cost 18 dollars whqt will 857 
barrels be worth 1 Ans. 15426 dols. 

5. What will be the worth of 924 tons of potash, if 
one ton sell for 95 dollars 1 Ans. 87780 dols. 

. 6. A merchant having traded ten years, found he was 
worth 13000 pounds. His books showed that the last 
three years he had cleared 873 pounds a year ; the three 
preceding but 586 pounds a year ; and before that but 
364 pounds a year. With what sum did he begin busi- 
ness ? Ans. 7167 pounds. 

7. Trajan's bridge over the Danube is said to have had 
twenty piers to support the arches, every pier being 60 
feet thick, and some of them .150 feet above the bed of 
the river ; they were also 170 feet asunder. Pray, how 
wide was the river in that place 1 and how much did this 
bridge exceed in length that at Westminster, in England, 
^hich is about 1200 feet from shore to shore, and is sup* 
ported by 11 piers, making the number of arches 12 1 , 
. i 4770 feet wide, and 3570 ^eet Ion*. 
"^* 1 g^r than Westminster bridge* 
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8. In the partition of lands in a certain settlement, A. 
had 757 acres allotted to him ; B. 2104 ; C. 16410 ; D. 
12861; E. 11008; F. 9813; H. 13800; and I. 8818 
acres. Now as the above allotments want 416 acres to 
make them just one fifth of the whole, how manj acres 
did the settlement contain 1 Ans. 380035 acres. 



DIVISION. 

Division shows how oflen one number is contained in 
another : as 24 divided by 6, produce 4 in the quotient ; 
that is, 6 are contained 4 times in 24. 

The number to be divided is called the dividend* 

The number by which we divide is called the divisor. 

the number of times the dividend contains the divisor 
is called the quotient. 

The remainder^ if there be any, will be less than the 
divisor. 

It is called Simple Division, if the dividend and divisor 
have but one and the like name. 

Rule. — On the right and left of the dividend draw, a 
curved line, and write the divisor on the left, and the quo« 
tient as it arises on the right hand. Assume as many fig- 
ures on the left hand of the dividend as eontain the divi- 
sor once, or more, and place the number in the quotient. 
Multiply the divisor by the quotient figure, and set the 
product under the assumed part of the dividend ; subtract 
it« and to the remainder bring down the next figure of the 
dividend ; which number divide as before, and thus pro- 
ceed until the whole is divided. 

Note 1. — If after a figure is brought down, the number 
be less than the divisor, place a cipher, in the quotient, and 
bring down the next figure of the dividend. 

Note 2. — ^Remember that the products of the divisor 
and the several quotient figures, must always be less than 
the parts of the dividend under which they are set, unless 
they chance to be just the same numbers ; and that every 
remainder mtist be less than the divisor. 

Proof. — To ihe product of the divisor and quotient. 
add the remainder, which sum will be equal to the divi- 
dendf if the work is right. 
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SIMPLE BITISION. 



Oft cast the nines oat of the divisor, and place the ex- 
cess or remainder on the led side of a cross, or X v do the 
same with the quotient, and place the excess on the right 
hand ; multiply these two figures together, add their pr»^ 
duct to the remainder of the divisor, if there be any, cast 
out the nines in the sum, and set the excess at the top of 
the cross; cast the nines -out of the dividend, and place 
the excess at the bottom ; then, if the top^ and bottom 
figures are alike, the work is right. 



EXAMPLES. 



1 

Divis. Divid. Quot. 
48)7641312(159194 

48 48 



Divis. Divid. Quot. 
5)172164(34432^ 



284 
240 

441 
432 



1273552 
636776 



7641312 Proof. 



22 
20 

21 
20 



93 

48 

451 
432 



Proof by excess 
of nines. 

6 

3x2 

6 



16 
15 

14 
10 



Proof. 

3 
5x7 

3 

5x7=35 
add 4 rem* 



39 



192 
192 



4 Remainder. 



Note. — If there be no remainder, the quotient is the 
perfect answer to the question ; but if there is, to com- 
plete the quotient, put the remainder at the end of it, and 
the divisor below it, drawing a Hue between the two. 

Quotient. Rem. 



8. 


Divide 153598 


by 29, 


Ans. 5296 


and 14 


4. 


301147 


63 


4780 


7 


5. 


138317403 


763 


181281 





6. 


1J214887 


232 


48340 


7 


7. 


4678216 


400 


11695 


216 


.8. 


1036603615 


3215 







9. 


4917968967 


2359 




lasff 


10, 


210634711 


6000 




47U 
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COjrrRACTlOJfS, 

Case |. — When there are ciphers at the right hand of 
the divisor, cut them off; likewise cut off the same num- 
ber of digits from the right hand of the dividend ; then 
divide as usual, and to the remainder annex the digit! 
cut off from the dividend. 

EXJmPLES. 



1. 

343,00)6792,16(19 
342 

3372 
3078 


2. 
135,000)27619,4I3( 


29416 Remainder. 


7041S Rem. 



Case II. — When the divUor is any numb^ not. exceed' 
ing 12. 

Rule. — First seek hovr often the divisor can be had in 
the first figure, or figures, of the dividend ; put the result 
under the dividend ; multiply this quotient figure and the 
divisor together ; mentally subtract their product from, the 
part of the dividend taken ; what remains call so many 
tens, which place, in idea, before the next figure of the 
dividend for a new dividual ; and so proceed through theT 
whole dividend. When in subtracting, nothing remains, 
take the next figure ; if that be less than the divisor^ 
take the next two, and place a cipher under the first. 

1. 2. 

6)7241324( 5)172164( 

Quotient 1206887f Rem. Quotient 34432f Rem. 

3. Divide 3764592 by 7 
4.' 527684 8 

5. 1410217 9 

6. 612948 11 

7. 317926 12 



34 SUtfUB DITISION. 

Case III. — ^If the dinsor be a product of two or more 
numbers, divide continually by those numbers instead of 
the whole at once* 

EXAMPLES. 

^ 1. 2. 

Dinde 7621460 by 16 4792161 by 48 

4)7621460 6)4792161 

4)1905865 8) —3 

Quo. 476341^4 Rem. 998d6-^x6+a«33 

Note. — It sometimes happens that there is a remainder 
to each of the quotients, and neither of them the true one 
but the true remainder may be found by the following rule. 

Rule. — Multiply the last remainder by the last divisor 
but one, and to the product add the preceding remainder ; 
multiply this sum by the next preceding divisor, and to 
this product add the next preceding remainder, and so 
on until all the remainders and divisors are used ; and 
the last sum will be the true remainder. 

a 4. 

. Divide 6421671 by 448 Divide 27162 by 62 
8x8x7=448 8)6421671 

8)802708-^7 

7)1003^—4 
Quotient. 14334— 4x8 4-7 «39 Remainder. 

APPLICATION. 

1. Divide 3656 dollars equally among 8 men. 

Ans. 457 dels, to each. 

2. There are 124 men who have 372 dollars among 
them ; how much is one man's share, if it be divided 
equally 1 Ans. 3 dols. 

3. If I wish to perform a journey of 3264 miles in 136 
days, how iaif must I travel each day to complete it ? 

Ans. 24 milei* ' 
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4. A payment of 1272 dollars was made bj a number 
of men, each of whom paid 3 dollars ; how many men 
were there T ^ Ans. 424. 

5. I would plant 2072 trees, in 14 rows, 25 feet asun- 
der; how long must the grove be ? Ans. 3675 feet. 

6. Divide 1000 dollars, betwef'n A, B, and C, and give 
A 129 more than B, and B 178 h-ss than C. 

Ans. 360 dols. A's, 231 BV, and 409 C's. 

7. Part 1500 acres of land between Saul, Seth, and 
Silas; and give Seth 72 more than Saul, and Silas 112 
more than Seth. . i 414f Saul's share, 48(>f 

^"®' \ Seth's and 598§ Silas's. 

8. A brigade of horse consiiJting of 384 men, is to be 
formed into a column, having 32 men in front ; how 
many ranks will there be ? ' Ans. 12. 

9. In order to raise a joint stock of 10,000 dols. L, M, 
and N, together, subscribe 8500, and O the rest. Now, 
M and N are known together to have set their hands to 
6050, and N has been heard to say that he had undertaken 
for 420 more than M. What did each proprietor advance ? 

Ans. L 2450, M 2815, N 3235, and O 1500. 



PRACTICAL QUESTIOJVS,^^ 

UNDER THE PRECEDING RULES. 

1. Add fourteen thousand, five hundred and nine ; one 
thoufjtind, nine hundred and twenty-one ; six hundred and 
twenty thou^atKl, three hundred and forty-seven; and five 
million, tweniy-ihree thousand, and nineteen, together, 

Ans. 5659796 sum. 

2. \Vhn£ is the sum of 76 1 29 +5421 6 -f 39 127-1-62357 
+514026? Ans. 745855. 

3. What id the diilV-rence between four million two 
hundred and ten iliousand and twelve; and six hundred 
and fifty-nine thousand seven hundred and ninety-seven t 

Ans. 3550215. 
i 4. Take nine hundrtfd and one thousand and fifleeo, 
»'om one millioEi one thousand one hundred and one 1 

Ans. 100086. 
5. A farm of 460 acres is let for 2 dollars per acre; 
how much does the rent amount to ? Ans. 920 dols. 
C 



t6 PBACTICAL ^VBfTIONf. 

6. If a man*i income be 6 dollars a daj, bow maeh 
doee it amount to in a year, allowing 965 dajs in a yealr t 

Ans. 2190 doUan. 

7. What ia the prodact of 376x54 1 Ans. 20304. 

8. 64 men ha?e 17280 dollars divided equallj among 
them ; what is each man's part t Ans. 270 dollars. 

9. Multiply three hundred and seventy-eight thousand 
and five hundred, by thirty-four./ Ans. 12869000 product. 

10. What is the third part of 3669 1 Ans. 1223. 

11. Divide 6764 by 19. Ans. 356 quotient. 

12. What number must be added to 764 to make it 
1256 ? Ans. 492. 

13. By what number must I multiply 679 that the pro- 
duct may be 871 1 . % Ans. 13. 

14. There are two numbers whose difierence is 706i» 
the greater number is 4320 ; I demand the less. 

Ans. 3524* 
. 15. Supposing a man to have been bom in the year 
1762 ; how old was he in 1806 ? Ans. 44. 

16. Suppose a man to have been 78 years old in the 
year 1806 ; in what year was he born ? Ans. 1728. 

17. What will 12 tons of hay cdtae to at 27 dollars 
per ton ? >* ^^^ ^^ dollars. 

18. What will 750 barrels ofbeef come to at 11 dol- 
lars per barrel ; and what will the profits amount to in 
selling it, if I clear 3 dollars on each barrel 1 

^ i 8250 dollars amount. 
^'' \ 2250 dollars profit. 

19. There is a town which contains 290 houses, and 
each house 6 inhabitants; how many inhabitants are 
there in that town t Ans. 1740. 

20. A prize of 48726 dollU^ is owned by 270 men ; 
what is each man's share 1 Ans. 180ff dollars. 

21. If 12 bundles of wheat produce 1 bushel, how many 
bushels will 4764 bundles produce ? Ans. 397 bushels. 

22. Borrowed of AT 12 sums of money, each 250 dol- 
lars ; paid him at one time 97 dollars, and at another 35 ; 
the balance 1 am to pay him in six equal payments ; what 
is one of those payments t Ans. 478 dollars. 



MOMCT, WEIGHTS, MBAflUBKf, &€• S7 

TABLES 
OF MONEY, WEIGHTS, AND MEASURES. 

1. M0NBT»* 

4 Farthings make one penny ; jr. d. denote farthings 

and pence respectively- 
12 Pence make one shilling - - 5 - - SkiUing. 
20 Shillings I pound . . . jp - - Pound, 
i Is one farthing, or one fourth ; i is one halfpenny* 
or one half; f three farthings, or three fourths. 

2. Troy Weight. 

24 Grains make one pennyweight, marked grs. dwt. 
20 Pennyweights - - 1 Ounce, - - - 02. 
12 Ounces - - - 1 Pound, - - ft. or lb. 

By this weight are weighed jewels, gold, silver, electu- 
aries and liquors. 

3. Apothecaries' Weight. 

00 Orains make - 1 Scruple, marked ^. 9, or ser. 
3 Scruples - - I Dram, - - - 5» or c^. 
8 Drams - - - 1 Ounce, - - - ^, or o«. 
12 Ounces . - - 1 Pound, - - - - ft. or ^. 
Apothecaries use this weight in compounding their 
medicines, but they buy and sell their drug* by Avoirdu- 
pois weight. 

'*' Sterlin? money waa, foro^dy, of the same value in aU th* 
Colonies of North- America.^By reason, however, of thie emia- 
eiod of paper money by the Legislatures of those Colonies, 
which afterwards deprecUled, the Spanish dollar came to b^ 
reckoDCii, in difierent Colonies, at a higher or lower value, ac- 
cord iog'ly to the leefi or greater depreciation of their paper cur- 
rencies. Still, though the poimd was valued accordingly to this 
paper medium, it was, in every Colony, reckoned at <ti>en*y shil- 
lings, as in England. Thus, a Spanish dollar being worth 4*. 6a. 
In England, became, in Georf»-ia and South-Carolina, where the 
depreciation of the paper was least, worth 4s, 8d. ; in Canada 
and Nova-Beotia, where it vvas somewhat greater, 5s. ; in New- 
En^rland, Virginia, Kentucky, and Tennessee, Ss ; in New-Jer- 
sey, Pennsykania, Delaware and Maryland, 78, 6d. ; an^i^i^ 
NewY orltj, and North-Carolina, 8s. ^ *"* 
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WEIGHTS, MEASURES, &C. 



4. Avoirdupois Weight. 



16 Drams make - - 1 
16 Ounces . - 1 
38 Pounds* - - 1 
4 Quarters - - - 1 
20 Hundred wt. - - 1 



Ounce, marked, - dr. oz. 
Pound, - - }fe or Z&. 
Quarter, - ' ' qr. 
Hundred weight. - cwt. 
Ton, - - - T. 



Bj a late law of this State, 25}f^raake a qr. 

* By this weight are weighed all things of a coarse na- 
ture ; such as leather, cheese, grocery wares, hread, and 
all metals except gold and silver. It is our commoa 
steelyard weight.t 

Note.— 5760 grainsnlffe. Troy; 7000 grainsizlft. 
4 Avoirdupois ; therefore the weight of a pound Troy, is to 
a pound Avoirdupois as 5760 to 7000, or as 144 to 175. 

5. Cloth Measure. 

4 Nails, or 9 inches, make 1 Quarter, marked, na. jr, 

4 Quarters - - - 1 Yard, - - - yrf 
3 Quarters - - - 1 Ell Flemish, - - E. Fl 

5 Quarters - - - 1 Ell English, - E. E, 

6 Quarters - - 1 Ell French, - - E. Fr[ 

Note. — We buy Scotch and Irish linens by our Amer- 
ican yard, and Dutch linens by the ell Flemish ; but we 
sell them here by the same measure, the yard. 

* Most of ^H^emepchants and traders in the United States, now 
call 25 lbs. onp^^ quarter of a cwt. 

A Quintal of Fish 112]b. 

^|tone of Iron ' 14 

W^allon of Train Oil 7^ 

20 Things make 1 Score. 

12 do. 1 Dozen. 

12 Dozen 1 Gross, 

144 do. 1 Great Gross. 

A Quire of Paper 24 Sheets. 
A Ream of Paper 20 Quires, 
A Bale of Paper 10 Reams. 
A Roll of Parchment 60 Skins. 

Hoops and Staves are now reckoned five scores to the Ltm- 
dred in this State, by a late law. 
A ton in weight for Ships is 2000 lb. 
A ton for goods, boxes, cases, &c. is 40 cubic feet. 



f A Firkiri of Butter is 


561b. 


A firkin of Soap 


64 


A Barrel of Beef 


220 


Pork 


220 


Potashes 


400 


Soap 


256 


Butter 


224 


Flour 


196 


Gunpowder 


112 


Raisins 


112 



Fish 80 gallons 



ft Long Mkaburb. 

8 Barley Corns make 1 locb, marked Bior. JBi. 

12 Inches . . 1 Foot, - - - Jt. 

3 Feet, - - 1 Yard, - - Yd. 

5i Yards, or 16^ Feet 1 Pole, Rod or Perch, Rod. 

40 Poles or Rods 1 Furlong, - • - Ar. 

S Furlongs ... 1 Mile, - - - ift. 

3 Miles ... 1 League, - . - Imju 



Degree, - - Deg, 



60 Geographical^ or 
69^ Statute Miles 
960 Degrees make the circumference of the Earth. 
By this measure distances are measured. 
66 feet, or 4 rods, make a Gunter*s chain, containing 
100, links,' each of which is 7^^ inches. 
6 feet make a fathom, in measuring depths. 
5 feet make a geometrical pace. 
4 inches make a hand, in measuring the height of 

horses. 6ft. 4}insaa French toise. 
1 French post ^2 Fr. Leagues =5i^ Eng. miles. 
1 German short milea^^^^ Eng. miles. 
1 Eng. milessl^+Russian verst, 

7. Land or Square Measure. 
144 Square inches make I Square Foot, marked In,FL 
9 Feet . - 1 Yard, - - Yd. 

272! Fee? ""^j - • J Rod, Pole or Perch, Rod. 

40 Rods «* . 1 Rood or ^ofaaacre, JSimm7. 

4 Roods . - 1 Acre, - - Ac. 

640 Acres . . 1 Mile, - - Mi. 

By this measure, surfac^are measured. It is long' 

measure squared, or multiplied into itself. 

S. Cubic or Solid Measure. 

1728 Solid Inches make 1 Foot, Marked In. Ft. 

27 Feet 1 Yard, Yd. 

SO Feet of hewn, or ) « m t j ^w^ 

40 Feet of round Timber } * ^on or Load. T. 

128 Peet, i.e. 8 feet in length, J j ^ ^ „f Wood,Cor. 

4 m breadth and 4 m height ) 
By this measure the contents of solids are obtained, 
or thiogs that have length, breadth, and depth. It is long 
measure cubed, or multiplied by itself, twice, 
C 3 



30 MEASURES. 

9. Dry Measure. 

3 Pints make ... 1 Quart, marked Pt Qt. 

4 Quarts - - - 1 Gallon, - - Gal. 

2 Gallons - - 1 Peck, - -- Pk. 
4 Pecks - . . 1 Bushel, - - Bus. 
8 Bushels - - 1 Quarter, - - Qr. - 

3B Bushels ... 1 Chaldron, - - dial. 
8 bushels a Hogshead of Salt. 

Note. — The diameter of |Ke Winchester or common 
bushel is 18| inches, and its depth 8 inches. 

The gallon dry measure contains 268| cubic inches. 

Corn, grain, beans, peas, flax-seed, salt, coals, &>c. are 
measured bj striked measure ; but pears, apples, turnips, 
potatoes, onions, &/C. are heaped to a handsome round- 
ing measure. The bushel contains 2150f-f- cubic inches. 

Measure. 

Pint, marked - €Hll. Pu 

Quart, - Q,U 

Gallon, - - Gal. 

Tierce, - - Tier. 

Hogshead, - Hhd. 

Puncheon, - Punch. 

Pipe or Butt, - Pi^t. 

Tun, - - Tun. 

Note. — The wine gallon contains 231 cubic inches. 

The hogshead of 63 gallons, and the puncheon of 84 

gallons, are not used with us* The hogshead of 108 or 110 

gallons is called a hogshead or a ptincheon. Brandies, i^ir- 

its, perry, cider, vinegar, mead, oil and honey, are sold by ' 

this measure, though honey is^pmetimes sold by the pound 

avoirdupois. Milk is sometimes measured by this meas* 

ure, though more commonly and justly by beer measure. 

11. Ale Measure. 

^ Pints make - 1 Quart, marked - Pt. Qt. 

4 Quarts - - 1 Gallon, - - Gal. 

8 Gallons - 1 Firkin of Ale, - A. Fir. 

9 Gallons - - 1 Firkin of Beer - B. Fir. 
36 Gallons - 1 Barrel of Beer, - Bar. 
S4 Gallons - - 1 Hogshead, - - Hhd. 

3 Barrels - 1 Butt, - - Butt. 
Note. — The Ale gallon contains 282 cubic inches. 
Milk is sold by the Beer quart, which is about one sixth 

larger than the wine, cider, &c. quart. 32 gal.=s Ibar. ale. 





10. 


Wine 


4 Gills make 


. 


- 1 


2 Pints 




1 


4 Quarts 




1 


42 Gallons 


- 


. 1 


63 Gallons 




1 


84 Gallons - 


- 


1 


2 Hogsheads 




1 


2 Pipes or 4 Hhds. 


- 1 
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12. Time. 

60 Seconds make - 1 Minute, marked & M. 

60 Minutes - - 1 Hour, - H. 

24 Hours - - 1 Day, - - />. 

7 Dajs - - 1 Week, - W. 

4 Weeks - 1 Month, - - Mo. 

13 Lunar or 12 Solar months ) , v v 

or 365 Days T ' ' 

Note. — 365 days, 5 hours, 48 minutes, 48 seconds* 
make a solar year according to the most exact observation. 

April, June, September and November, have each 3D 
days ; each of the other months has 31, except Febniary, 
which has 28 in common years and 29 in leap years.* 

30 years make an dge, and 100 years a century, 

A lunar month is 29d. 12h. 44m. 3s. nearly. 

13. Circular Motion. 
60 Seconds make - 1 Prime minute, marked " ' 
60 Minutes - - 1 Degree, - - ^ 

30 Degrees . - 1 Sign, - - - ^. 

12 Signs, or > i The whole circle 

360 Degrees ) " ' ( of the Zodic. 

^ * To find whether any given year wiU he leap year. 
Rule. — Divide the g-iven year by 4 ; if nothiDg remain, it is 
leap year ; but if there be a remainder, that is the number of 
years after leap year. 

Example. 
Was 1823 leap year ? 4)1823 

455-8 rem. 
which shows it to have been the 3d after leap year. 

The last year in every three centuries out of four, which would 
otherwise be leap year, is to be reduced to a common year. 

To find whether the last year in any given century i* leap year. 
Rule. — ^Divide the g-iven century only, or the hundrecfs in the 

year, by 4 ; if nothing remain, it is leap year ; but a remainder 

shows it is to be counted a common year. 

. Example. 
Will the year 1900 be leap year ? 
4)19(4 
16 

8 remainder ; therefore a common year. 



8t BCDUCTION. 



REDUCTION. 



Reduction teaches to change the denomination of 
numbers without altering their value. 

Rule. — When the reduction is from a higher denomi* 
aatiouy to a lower* as pounds into shillings, tons into oun- 
ces, ice. multiply the highest denomination bj as manj 
of thd next lower as make one of the highest, adding to 
the product the parts of the same name ; multiply this 
sum by the next lower, adding to the product the parts of 
its own name, if any ; and so on to the denomination 
required. 

When the reduction is from a lower to a higher denomi- 
nation, pence into pounds, minutes into days, &>c. divide 
the given number by as many of that denomination as 
make one of the next higher, and so on, to the denomi- 
nation required ; and the last quotient with the several 
remainders, (if any) will be the answer required. 

The proof is had by reversing the question. 



EXAJUPLE. 

MONEY. 

1. In 476 pounds, how many shillings and pence t 
476 

9520 Shillings. 

12 12)114240 



Ans. 114240 Pence. 2,0)952,0 

Proof. 476 

2. In 3694 shillings, how many pence t Ans. 44328. 

3. How many farthings in 69217 pence 1 Ans. 276868. 

4. Reduce 6942 pounds to farthings. Ans. 6664320. 



REDUCTION. 33 

5. In £4Q 195. 11^. how many farthings? 
£^ s. d, qr, 
49 19 11 3 
20 

999 Shillings, 
12 



11999 Pence. 
4 



Ans. 47999 Farthings. 

6. How many Pence in i^472 135. id, ? 

Ans. 113440. 

7. How many pounds in 46*216 farthings ? 

4)467216 

12)116804 
2,0)973,3 Brf. 

Ans. ^486 135. Sd. 

8. How many pounds in 9752 pence t 

\ Ans. ^40 12s. Sd. 

9. In 648 English guineas,* how many pence 1 

Ans. 217728. 
* TABLE, ^ 
Shatoing the weight and value of several pieces of For^ 
eign Coins. 

cts, 
22| 

18J 

10 

71 

00 

00 

66| 

By im Act of Congress passed April 29th, 1816, the gold coins 
of (rreat Britain ^ml Portuj^al, are estimated at 27 grains to* the 
dolJar; those of France at 27^ grains to the dollar; and those 
of Spaio aad her doiiiiniuoa, at 28^ grains to the dollar. 







£ 5. d. 


$ 


An English Shilling is 

A French Franc, 

A Li V re Tournois, 

An English or French Crown, 


1 4 or 
6 7^ 


1 


Napoleon, 4 dwt 
^ Johannes* 9 

Eug;, Giiineaj 5 


^rt. 

18 
6 


1 2 3 

2 8 
1 16 

- 1 8 


3 
8 
6 
4 


French do. r> 
Sp. Pistole, 4 


5 
5 


- 1 7 3i 
1 1 3 


4 
3 
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10. How inany Eof . guioeas m 38600 penee t Ans. 85. 

11. In 37 Spanish pistoles, how many farthings! 

Ans. 37740. 

12. In 48960 farthings, how manj pence, three-pences, 
•iz-pences and dollars ? Ans. 12240 pence, 4080 three- 
pences, 2040 six-pences and 170 dollars. 

13. In 427 moidores, how many dollars and pounds 1 

Ans. $2562, or ^768 125. 

14. In 1 1040 pence, how many dollars 1 Ans. $153 25* 

15. How many pounds in 91751 farthings 1 

Ans. ^5 lis. S^d. 

Troy Weight. 

1. How many grains in 47}^* lOoz* of gold t 

Ans. 275520. 

2. In 47128 grains of gold, how many pounds 1 

Ans. 8tb. 2o«. Sdwt. IBgrs. 

3. In 5605 grains, how many ounces ? 

Ans. 11 02. 13^^ Idgrs* 
4* How many grains in 18]^ 5oz. 9dwt ^\grs. 1 

Ans. 106317^«. 

At oiftmnwi§ Wbiqht* 

1. In Mcwt \qr. 18th* ^^^ many ounces, at 25fb-^^ 
the qr. of a cwt 1 Ans. 19888. 

2. How many tons in 3440640 drams 1 Ans. 6 Tons. 

3. In2T. I5cwt. 2qrs. 17^^. how many pounds, at 
25tb. to the quarter t Ans. 6567ib* 

4. How many pieces of 4ffe. S^^ffe. and 6^1^. of each 
an equal number, in 62cwt 2qrs. 24 1^. of beef 1 

Ans. 439 pieces of each. 

5. In 3 tons of hay, how many pounds 1 Ans. 6720tb* 

Apothecaries' Weight. 

1. In 31}^. 2^. 65* how many drams. Xns. 2998. 

2. How many pounds in 2535 scruples ? 

Ans. 8ft. 9|. 53. 

Cloth Measure. 

1. How many quarters in SSyds. ^qrs,^ Ans. 335. 

2. In 2528 nails, how many yards 1 Ans. 15p. 

3. In 840 nails, how many ells English 1 Ans. 4^. 
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4. How manj jards of Holland in 58 pieces, each con- 
taining 36 ells Flemish 1 Ans. 1566. 

5. In 748 ells French, how maoj ells English, eUt 
Flemish, yards, quarters, and nails 1 Ans. ^7 E. E, 
3 5r5^1496 B. i^^— 1122 yds.— 4488 grs.—\l%&Z no. 

Long Measure. 

1. In 70 miles, how manj furlongs and poles t 

Ans. 560 ytir. 22400 |K>fes. 

2. How many leagues in 21120 yards t Ans. 4. 

3. How many barley corns in 360 degrees, each degree 
69^ miles ? Ans. 4755601600. 

4. How often will a wheel that is 15 feet in circumfer- 
ence, turn round in the distance from Hallowell to Farm- 
ington, it being 32 miles 1 ' Ans. 11264. 

Land or Square Measurb. 

1. In 17 acres 3 roods 10 poles, how many poles 1 

Ans. 2850. 

2. In 815443200 inches, how many acres t Ans. 130. 

3. How many acres in 6654 rods or poles ? 

Ans. 41 AcreSi 2 Ruods^ 14 Rods. 

4. In 6 acres 1 rood, how many perches 1 Ans. 1000. 

5. If a room be 16 feet long, and 14 feet wide, how 
many feet of boards will it take to lay the floor ? 

Ans 224 feet. 

6. How many shingles will it take to cover the roof of 
a house 40 feet in length, and of 18 feet rafters, allowing 
each shingle to be 4 inches wide, and each course to be 
laid out 6 inches t Ans. 8640. 

7. How many boards will cover a barn that is 50 feet 
long, and 30 feet wide ; the height of the gable ends 13 
feet, and the rafters 20 feet each ; and the posts, or body 
of the frame, 15 feet in height 1 Ans. 4790 feet. 

CuBio OR Solid Measure. 

1. In 9 tons of round timber, how many inches ? 

Ansi 622080. 

2. How many cords of wood in 3096576 inches t 

Ans. 14. 

3. In 251^00 inches of hewn timber, how many tons ? 

Ans. 3. 

4. How mrtny bricks, 8 inches long, 4 wide, and 2 
thick, will build a house 44 feet long, 40 feet wide, and 20 
feet high, with walls 12 inches thick ? Ans. 88560. 



35 BBDOCTIOH. 

Drt Measure. iK«a 

' 1. In 49 bushels, how many quarts 1 a'*, aiS' 

2 How many bushels in -27072 quarts 1 ^ns. 846. 

S." How many pints iu 150 bushels of. corn ? Ans. 960O. 

t In 56 bushels of wheat, Canada ^^'^'^'^'J^^ 
many bushels of the United States 1 _ „j„ hushel' 

NOTE.-5 pecks, or 40 quarte, make 1 Canada bushel. 

Wine Measure. 

1. In 3 hogsheads, how many gills 1 Ans. 6048. 

2. How many hog^l-^d"]" "f^fi 13 Gals. 2 Q^5. 

3. How many pints in 25 (uns of wine 1 Ans. 5040O. 
■ 4. In 30876 gills, how many hogsheads . 

Ans. 15 Hhds. 19 C?aZs. 3 Q«s. 1 i't. 

Beer Measure. 

1. In 10 hogsheads 17 gallo"*' l'*"^ """^ £" \7e24 

2. Howmanyfirkinsof^al.4n762^S92^P^tsJ^^^^^^ 

3. How many pints iu 12 hogsheads. 15 f^^om^ 



quarts 



4. la 6420 q«arts, how "-^ny 6;;^' ^78 B^ X! 3 Gals. 

Time. 

1 . How many minutes in 347 days^ Ans. 499680. 

2. In 57953 hours, how ^^''y^^^^^^ ^^ p. 17 ji, 

3. How many seconds are there in 72 y^^"' 1® d^?'; 
18 hours, 11 minutes, allowing 365 days and ^^'^^ 

year •» ^"^-.^MSIwSIk- 

4. How many days from the 20th of Apnl^PPe IWh 

^Xt- '^urtgf I be 16 years and 20 dt^;^£w 
jn.jy^s=ds^o.dare%o. 

^"nCmany days f^om the birth of ^^^ J« S'""'' 
•«a« 1823, allowing the year to «^«"'*]"„^^;^|^ pay,. 

7. In a lunar month, how many '^'^^^c^s^^^i;^ *«. 
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Circular Motion. 

1. Id 6 signs of the zodiac, through which the sun 
moves in half a year, how many seconds ? 

Ans. 648000. 

2. How many prime minutes in 360 degrees 1 

Ans. 21600. 

APPLICATION^. 

1. Four men brought each jf70 sterling value in gold 
into the mint ; how many guineas at 21s. each must they 
receive in return 1 Ans. 266 guin. 14s. 

2. A silversmith received 3 ingots of silver each weigh- 
ing 54 ounces, with directions to make them into spoons 
of 2 oz., cups of 5 oz.t salts of 1 oz., and snuff boxes of 
2 oz., and deliver an equal number of each ; what was 
the number ? Ans. 16 of each, and 2 oz. over. 

3. Suppose a ship's cargo from Bourdeaux to consist of 
250 pipes, 130 hhds. and 150 quarter casks or i hhds. ; 
how many gallons are there in all ; and, allowing every 
pint to be a pound, what burden was the ship of? 

Ans. 44415 gal., and the ship's burden ) 
' was 1^ tons 12 cwl. 2 qrs. } 

4. In 15 pieces of cloth, each piece 20 yds, how many 
French ells 1 Ans. 200. 

5. In 10 bales of cloth, each bale 12 pieces, and each 
piece 25 Flemish ells, how many yards 1 Ans. 2250. 

6. The forward wheels of a wagon are 14^ feet in cir- 
cumference, and the hind wheels 15 feet, 9 inches ; how 
niaiiy more times will the forward wheels turn round than 
the hind wheels, in running from Hallowell to Boston, it 
being 174 miles 1 Ans. $028^ times. 

7. How many times will a ship 97 feet, 6 inches long, 
sail her Magtb, in the distance of 12800 leagues, and 10 
yards ? Ans. 2079508. 

S. The £un*s mean distance from the earth is 95,000,000 

of miles ; and a cannon ball at its first discharge, flies 

about a Diiie in 7^ seconds ; how long would . a cannon 

baU b^, at that rate^ in flying from the earth to the sun ? 

Ans. 22yrs. 216days, 12h. 40min. 

9. If a field be 36 rods long, and 24 rods wide, how 

many acres does it contain ? Ans. 5 ac. 1 roo. 24 rods. 

D 
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10. How many strokes does a regular clock strike in 
3^ days or a year ? Ans. 66940. 

11. How long will it take to count a million, at the rate 
of 50 a minute Ans. 338h. 20m. or 13d. 21b. 20iii. 

12. If the national debt of England amounts to 837 
millions of pounds sterling ; bow long would it take to 
count this debt in dollars, (4s. 6d. sterling,) reckoning, 
without intermission, twelve hours a day, at the rate of 
50 doUars a minute ; and allowing 865 days to the year 1 

Ans. 283 yrs. 38 days. 4 hours. 
18. In 42 pigs of lead, each weighing 4cwt. 3qrs. how 
many fother, at 19cwt. 2qr. 1 Ans. 10 fother, 4^ cwt. 

14. A gentleman has 20 hhds. of tobacco, each 8 cwt. 
3 qrs. 14th9 and wishes to put it into boxes containing 
70 lb. each ; I demand the number of boxes he must get, 
at 25tb to the qr. ? Ans. 254. 

15. How many coats can be made out of 36|^ yds. of 
broadcloth, allowing If yds. for a coat ? Ans. 21. 

16. A man would ship 720 bushels of corn, in barrels 
which will hold 3 bus. 3 pks. each ; how many barrels 
must he get ? Ans. 192. 

17. How many pints, quarts, and two quarts, of each an 
equal immber, may be filled from a pipe of wine ? 

• . Ans. 144. 

18. Three fields contain, the first 7 acres, the second 
10 acres, and the third 12 acres, 1 rood; how many shares 
can they be divided'into,each share to contain 76 perches? 

Ans. 61 shares, and 44 perches over. 

FEDERAL MONEY.* 

The denominations of Federal Money, like figures in 
whole numbers, increase in a tenfold proportion, begin- 
ing with mills, of which * 

10 make - 1 Cent, marked m. c. respectively. 

10 Cents . 1 Dime, - . - d 

10 Dimes - 1 Dollar, - - Doll, or $. 

10 Dollars I Eagle, - - - £. 



\\[ 



aftefH^^*^ Money ought, in strict propriety, to be treated of 
aeoimal fractions ; but usefulness, (as fracUoos are not al- 
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In the money of account th»dolhir is considered as the 
unit : all other denominations being valued according to 
their distance from the dollar's place. A point or comma 
must be placed after the dollars to separate them from the 
lower denominations ; then the fiVst figure at the right of 
the comma is dimes, the second cents and the third 
mills ; but in reckoning, the two first are called so many 
cents, using the dimes for the tens' place of cents.* 
When the cents in any sum are less than 10, a cipher 
must be put in the place of dimes, or tens' place of the 
cents, before any operation is performed. 

ADDITION OF FEDERAL MONEY. 

Rule. — ^Place the numbers according to their yalue, 
dollars under dollars, cents under cents, &>c. and add' as 
in whole numbers, placing the comma in the sum directly 
under the commas, above. 

ways understood) requires, alid its simplicity and near alliance to \l{/[ 
whole numbers, will admit it in this place. 

The coins of the United States are three of gold, six of silver 
and two of copper. The gtild coins are called an eag^le, half 
eagle and quarter eagle ; the silver, a dollar^ialf dollar, quarter 
doUar, double dime, cUme and half dime ; and the copper, a cent 
and half cent. 

The weight of the eag-le is 11 pennyweights and 6 grains ; the 
weight of the dollar 17 pennyweights 8 grains ; of the dime, 1 
pennyweight 17 3-5 grains ; of the cent 8 pennyweights 16 grains. 
The standard for gt>ld coin is eleven parts fine gold and one part 
alloy ; the alloy consisting of silver and copper. The standard 
foi» silver is 1485 to 179 alloy ; the alloy being wholly of copper. 
Alloy is used in gold or silver to harden it. 

When either gold or silver is finer or coarser than the standard, 
the variation from the standard is estimated by carats and grains 
of a carat in gt>ld, and by peany weights in silver. 

Note. — ^A carat is not aiw cei-tain quantity or xoeight^ but^^j- of 
any weight or quantity ; ym^ minters and goldsmiths divide 
into four equal parts called grOins of a carat. 

* Any sum of this money may be read differently ; cither wholly 
in the lowest denomination, or partly in the higher and Partly m - 
the lowest. Thus the sum ^4, 367 may be read 24367 mills ;\>r 
2^ltb cents. 7 mills ; or 243 dimes, 6 cents and 7 mills ; or 24 dol- 
lars, 3 dimes, 6 cents and 7 mills ; or 2 eagles, 4 dollars, » <^»m^ 
€ cents and 7 mills ; or 24 dollars, 36 cente and 7 nnlls ; but the 
last is the ususA method* 
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FEPERAL MONET. 






EX4fiPLES. 




1. 


% 


3. 


9. c. m. 
4612,39 4 
5746,29 6 
6154,34 7 
2410,61 8 
3917,46 5 


$ c, m. 
274,62 1 
125,48 6 
612,59 4 
431, 51 3 
246,34 9 


9 cm. 

489,20 6 

217,16 5 

6,74 9 

12,81 6 

7.10 



Sum. 22841,12 



18228,726 



Proof. 22841,12 

4* 5. 6. 

3792,47* 76,28 1 180,20 

684,16 39,^ 2 29, 

59,76 57,19 7 6,17 

1246,28f 68,49 8 81,42 



APPLICATIOJ^. 

1» Suppose thatB owes A $75, 17c ; C owes 15c. 4ni ; 
D owes $21, 13c. 6tn ; E owes 9c. ; F owes $796, 3c. ; 
and G owes $17,13c. ; what is due to A from all of 
them : Ans. $909,71c. 

2. There is a gallant ship just returned from the Indies, 
which is herself worth $12l45,86c. ; and one quarter of 
her cargo is valued at $2541 1,65c. ; pray tell me the 
value of the ship and cargo. Ans. $ 113792,46c. 

SUBTRACTION OF FEDERAL MONEY. 

Rule. — Place the less sum under the greater in the 
same nianner as in addition. Subtract as in whole num- 
bers, and place the comma directly under tho^ above. 



1. 

9 e. m. 
From 4612,60 5 
Take 2904,71 6 


FCDERAL MONET. 

EXAMPLES. 

2. 

9 c 

41,20 

3,97 

5. 

9 c. 
392,47 
176,89 


41 

3. 

317,61 1 
149,72 1 


Rem. 1707,88 9 




Proof 4612,60 5 




4. 

$ cm. 

2910,70 2 

827,06 4 


6. 

9 c. 
2000, 
246,28 









APPLICATIOK. 

1. Suppose that mj rent for tbree months is $268, and 
that I hare paid for taxes $58,1 6c., and for several repairs 
$73,854c. ; — what have I to pay of mj quarter's rent ? 

Ans. $135,98ic. 

2. Jack Hatchway received prize money to the amount 
of $1000 ; he then laid out $41 1,41c. for a span of fine 
horses ; $123,40c. for a suit of new clothes, and a gold 
watch ; and $359,50c. were lost in lottery gambling ; — ' 
what will he have left, after he has paid his landlord's biil> 
which is $85,llc. 1 Ans. $20,58c. 

MULTIPLICATION OP FEDERAL MONEY. 

. Rule — ^Multiply as in whole numbers, and place the 
comma as many figures from the right hand in the pro« 
duct as it it in the multiplicand. 

EXAJ^PLES, 
!• 2. 

Multiplicand, 4769,67 4276,96 7 

Multiplier, 36 48 

2861802 
1430901 



Product. 171708,12 205294,41^ 

D2 
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"9 cm. 




f c. m. 


3. Multiply 67,48 2 by 


5 


Product 337,410 


4 76,43 


4 


395,72 


5. 3,16 4 


9 


26,47 « 


6. ,78 1 


12 


9,37 2 


7. 1,06 


45 


47,70 


8. 3,16 


150 


474,00 


9. 4,25 


598 


2541,50 


10. 4,96 3 


347 


1722,16 1 



Note. — ^To multiply by J, 4, \, Slc. Take -J, \. ^, &c. 
of the raultiplicdnd first, and set it down beneath the line 
as a product; then multiply by the whole number, set- 
ting the product or products below that of the frivction» 
and add all together. 

11. 10,50 14^ 152,U5 

12. 1,20 84 101,10 

13. 2,40 26f 64,20 
APPLICATIOJV. 

1. What will 120 yards of damask come to, at $12, 
5c. per yard ? Ans. $1446. 

2. Find the amount of the following bill of Parcels. 

HdOowell, Nov. 1, 1829. 
Mr. Peter Pay well, 

Bought of Francis Fairdealer ; 

28 }b* of Green Tea, at $2, 15c. per ft- $ c. 
41' tb- of Coffee, 0, 15 

34 fc. of Loaf Sugar, 0, 19 

13 cwt. of Malaga Raisins, 7, 31 per cwt. 

35 firkins of Butter, 7, 14 per fir. 
27 pairs of Worsted Hose, 1, 4 per pair, 
94 bushels of Oats, 0, 33 per bush. 

29 pairs of Men's Shoes, 1, 12 per pair, 

Amount,— $509,32c. 
Received payment in fuU, 

Francis Fair^aler. 

A SHORT RULE, 

To know, mentally, the value of 100 pounds of any article 
in Federal Money, when the priee of lib. is given. 

Rule. — Call the cents in the price of 1 pound, dollars, 
and that sum will be the value of 100 pounds of the arti- 
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ele. If tbere be several huiuifed pouids of it, multiply 
the raltie of lOOi^ thas found, by tbe number Of ban^^ 
dreds and you wiH have the answer accordingly. The 
whc4e may be done by a sinfie glance of the mind. 
Parts of a cent in the prke of 1 pound, will be the samo 
part* of a dollar in the price of 100 pouads. lOOft. at 
1 cent per ffe. =100 cents «! dollar. 

Therefore, 100]^ of beef; at 4 cents a j^. will coma 
to 400 cts.»$4. 

What will SOOtfe. of pork come to at 8 cts. a ft. t 
Your mind tells you 8 cts. a ft. is $8 a 100 pounds and 
8 multiplied by 5 is 40 ; of course the answer is $40. 

DIVISION OF FEDERAL MONEY. 

RuiiE. — Write the number and divide as in simple di- 
rision. Tbe quotient will be of the same denomination 
as the lowest of the dividend. Or, when you have divid- 
ed tbe dollars of the dividend, put the comma or point 
in the quotient ; if the dollars be less than the divisor, 
put the point down at first. 

EXAMPLES. 
1. 2, 3. 

$. c. m. $. c. $. c. m. 

6)47,26 2 8)6914,24 11)7,49 1 

|7,87 7 



4. 

• I. c. m. f . c. m, 

237)6742,27 1(28448+ mills, or 28,44 8 and 95 Rem. 

5. 6. 7. 

$, e. w. $. c. m. $. c. m, 

387)753,35 7{ 359)259,23 7( 475)74,10 0( 

APPlACATIO^r. 

1. If 131 yards of Irish linen cost |49,78c., what is it 
per yard ? -^"s. 38c. 

2. If 140 reams of paper cost $.329, what is that per 
ream 1 Ans. $2,35c. 

3. If a reckoning" of $25,41c. be paid in equal shares 
by 14 persons, what do they pay apiece t Ans. $l,81^c. 

4. If a «iw's wages be ^^235,80c. a year, what is that 
a calcadv ipo»th 1 Ans. $19,65^ 
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twenty.five thousand dollars a year, w^^^ ,e8,49c.+ 

a. If the amount of the Public I>^^ ,^^^, t'fo^eleS 
State., be $91,630,090; W '««^*^ ^7^^^ JJt^^^^^^^ 
person to pay, allowing the n^^^^lif ±?^^^ 
tnited States to be eleven millions 1 ^^^^^f^^ 

•r T^«: J-. ftft-r ;«♦« lOft tf>nual shures. Ans. 47*cem 



4m- + 



nited States to be eleven millions l ^**!' * 'I'^eiita 
7. Divide $67 into IW equal shwres. Ans. 47icenta. 



A SHORT RULE. 

When the value of lOOfe of any article is given, to 
find, mentally i what it is per ft- ^ ,ftixu_ ^^*^ 

Rule.— Call the dollars in the price of l^lp;^^"^' 
and that is the answer. If the value of several Iwfc. is 
given, first divide, in your mind, the dollars in the price 
of the hundreds, by the number of hundreds, an^ ^he 
quotient will be the price of one hundred, ^"/J^^^r^ 
which call cents, as before directed, and <Aa* will be the 
answer. When the price of the ^lOOjb. in ©i^ber case, 
contains parts of a dollar, the parts of a dollar become 
parts of a cent in the price of the ffe. 

lOOlfe valued at S5r=BlOO)b valued at 500 cents ; and 
500 cents -^100 =5 cents. Therefore if lOOtfe. of beef 
cost 6 dollars, or 600 cents, it cost 6 cts. a tb« 

What will a tb of pork be worth, when SOOtfe are 
worth 948. 

Your mind tells you 800ft for $48 will be lOOft for 
$6, or $48 divided by 8, the number of hundreds, will 
give $6 for the quotient, or price of 1 hundred ; of course 
the price of a pound, or the answer, is 6 cents. 

REJDUCTION OF FEDERAL MONEY. 
To reduce JDoUars to Cents and MTiUs. 
,Jf^^^^^\^ ^^^ dollars by 100 for cents, and the cents by 

anH ♦K '^*"l '^'^ ^"^ ^^^ dollars annex two ciphers for cents 
and three for mills. ^ 

l>iv d r^ ""^"^"^ ^^^ «^ <^«*« ^o Dollars. 
^^^^^t^^^lJ^^^l^ ^^ ^^' ^'^^ ^*^« quotient will be cents; 
® cents by lOO, mud the quotient wiU be aoUarsj 
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or if the mnnlMr be cents^ poiot of* two ; and if mfllf, 
three figures on the right faaod; then the figures on the 
left hand of the eomma will be dollars, the two first on 
the right hand will be cents, and the third, if any, will 

be mills. 

EXMdPLES. 
h Reduce 674 dollars to cents and mills. 
674 
100 

67400 Cents 
10 



674000 Mills. 



Or 67400 Cents. > *„. 
674000 Mills. J^"'" 
3. How many dollars in 642179 mills 1 
10)642179 

100)64217-9 

f 642-17-9 Or J642 17c. 9m. Ans. 

3. How many mills in 47692 dollars t Ans. 47692000. 

4. In 46791 cents, how many dollars 1 Ans. $467,91c. 

5. In 6421796 mills, how many dollars, cents and mills 1 

Ans. $6421 79c. Gm. 

To reduce New-England currency to federal Money. 
Case 1.— If the sum consist of pounds only, annex 
three ciphers to it and divide by 3 ; the quotient will be 
the answer in cents.* 

EXAMPLES. 

1. Reduce .£3762 to Federal Money. , 

3)3762000 

1254000 Cents, or $12540 Ans. 

2. Reduce ^471 to Federal Money. ^5?of qqi 

3. Reduce ^7 to dollars and cents. Ans. ^l.^^ ^M^c. 

* As a dollar is 2^ or^ of a pound, it is P}?^^. ^^f ^^^^^nH^ 
a cipher to the pound8,^d dividing by 8, ^^}j'JX^ H 1 ° ive 
dollirs ; and aniexing* other ciphers, ^^^^^^^^^^ l^'^^ ^'^^ 
tenths, hundredths, ^. of a dollar; ot dimes, cents, &c. 
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Case II.— If potindt aod sbiUiiigB are giren, to the 
pounds annex half the number of shillings, and two ci- 
phers, if the number of shillings be even ; but if the 
number be odd, annex half the even number, and then S 
for the odd shilling, and one cipher, and divide by 3 ; the 
quotient is the answer in cents. 

1. Reduce i£64 16s. to dollars and cents. 
3)64800 

Ans. 21600c^s. or $216. 
% flow many dollars in ^41 145. ? Ans. $139; 

3. In ^^26 l5. how many dollars and cents t 

Ans. 886,83^5. 

4. How many dollars in £1 17s.? Ans. $6,16|c^5. 

Cask III. — ^If there are shillings, pence, &c. in the 
given sum, annex for the shillings as before, and to these 
add the farthings contained in the pence and farthings ; 
observing to increase their number by 1 when they exceed 
12, and by 2 when they exceed 36 ; and divide as before. 

EXAMPLES. 

1. Reduce ^34 I65. 4^^. to Federal Money. 

3)34819 

Ans. 11606^c<5. or f 116,06^cf5. 

2. In .£2001 I5. 3^^. how many dollars 1 

Ans. $6670,21fc^5. 

3. In ^591 lis. 9jd how many dollars ? 

Ans. ^1971,96Jcfs. 

To reduce Federal Money to Netv-England currency. 

Case I. — When the sum is dollars only, multiply by 3: 
and double the product of the first figure for shillings, 
and the rest of the product will be pounds. 

EXAMPLES. 
1. Reduce 473 dollars to New-England currency. 
473 



Ans. ,5^141 185. 



^^^^ 
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% How uanj ponnds, &c. in 579 dollars ? 

Ans. ;ei73 145. 

Case II. — ^When there are cents in the given sum, 
multiply the whole by 3, and cut off three figures of the 
product to the right hand as a remainder ; multiply the 
remainder by 20, and cut off as before : proceed in the 
same manner through the several parts of a pound; and 
the numbers standing on the left hand make the answer 
in the several denominations. 

Note. — ^If there be mills, out off four figures, and 
proceed as before. 



EXAMPLES. 

1. Reduce $376,27c^5. to New-England currency. 
376,27 
3 



^il2,881 
20 



5. 17,620 
.12 

d 7,440 
4 



qr. 1,760 



Ans. ^112 175. 1^.+ 

2. Reduce $609,88^cf5. to New-England currency. 

Ans. .£182 195. 3^+ 

3. How many pounds, shillings, &c. in $429,21c/5. 5 
mUh 1 

429,215 
3 



^128,7646, &c Ans.^l28 155.3id.+ 
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PRACTICAL ^UESTIOJ^S I:N' FEDERAL JiOJTKY. 

I. Having borrowed one hundred dollars, and paid at 
one time seventy dollars, and at another time sixteen dol- 
lars, seven cents ; what is still due ? Ans. 913,93c^s. 

3. What will 25 bushels of corn come to, at 92 cents 
per bushel t Ans. $23. 

3. What will 376 pounds of butter come to, at 18 
cents per pound 1 Ans. $67,6Scf5. 

4. What will 39 bushels of wheat come to, at 1 dollar 
75 cents per bushel ? Ans. $68,25c^s. 

5. If Iron cost 6 dollars 50 cents per cwt., what is it 
per pound, d5]t>- to the qr. ? Ans. ^cts. 

6. If 240 pounds of pork come to 28 dollars 80 cents, 
what is it per pound 7 Ans. 12^5. 

7. Borrowed 607 dollars 20 cents ; paid .£127 I65. 9d. ; 
what is the balance ? Ans. $181,7^cf5. 

8. Lent 400 dollars ; received 150 bushels of wheat at 
10s. per bushel, and 200 pounds of butter at 17^ cents 
per pound, in payment : how much is still due ? 

Ans. $115. 

9. What will 55 yards of linen com« to, in Federal 
Money, at 3s. 9rf. per yard, New-England currency ? 

Ans. $34,37c^5. 5mt7/5. 

10. What will 36 yards of broadcloth come to, in New* 
England currency, at 6 dollars 25 cents per yard ? 

Ans. £67 IO5. 

II. What will 7 tons of hay come to, at 16 dollars 75 
cents per ton ? Ans. $117 25c«5. - 

12. What is the price of one cwt. of hay at 16 dollars 
75 cents per ton ? Ans. 83cf5. l^miUs, 



COMPOUND ADDITION. 

Compound Addition in Arithmetic, teaches to collect 
several numbers of different denominations into one sum ; 
as, pounds, shillings and pence» ^c. ; tons, hundreds, 
and quarters, ^^c. 

Rule. — ^Place the numbers, so that those of the same 
denomination mvLy stand directly under each other, ac- 
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cording to what you were told in Simple Addition. Add 
fbe first column or lowest denomination together, as in 
Simple Addition, also. Find how many units of the next 
higher denomination are contained in the sum, bj divid- 
ing it bj so many of this name as niake one in the next 
greater. Set down the remainder, or overplus, under the 
column added, and carry the ones or units (the quotient) 
to the next denomination, whose sum you must find, and 
proceed with as before ; and so on through all the denom- 
inations to the highest, which add as in Simple Addition 
setting down its whole sum.* 

EXAMPLES. 

Monet. 

£. s. d. £. s. d. qr, £, 5, d, 

4210 16 Hi 97 12 6 2 63 9 4i 

1729 17 9 19 14 5 8 8112 7 

56 11 8i 46 17 9 1 27 1610A 

207 18 6f 221910 2 16 14 6+ 

14 6 Oi 67 1 3 41 9 5 



Sum. 6219 10 


6f 


300613 


n 


Proof62I9 10 


6i 



APPLICATIOJ^. 

1. Bought a quantity of goods for ^125 lOs. ; paid for 
truckage Ibrty-five shillings, for freight seventy-nine shil- 
lings and sixpence, for duties thirty-five shillings and ten 
pence; and my expenses were fifty-three shillings and nine 
pence ; what did the goods stand me in 1 Ans. £VS6 is. Id 

• The reason of this rule is evident ; for, in addition of money, 
at 1 in the pence, is equal to 4 in the farthing^s— 1 in tlie phil- 
Iings to \t m the pence— and 1 in the pounds, to 20 In the shil- 
lings, to carry as directed is, therefore, only to arrange properly 
me monej, arising from each column, in the scale of denoininii- 
tions : and this reasoning* wiU hold just in the addition of com- 
pound numbers of ^ny kind whatever. ' 
£ 
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9. A prise being eoldy mad the fmn dinded eqnallj 
amoDff tne captors, who were 6 in number, each man re^ 
ceired two hundred and fortj pounds* thirteen shillings 
and seven pence ; what did the prize cost the purchaser ? 

An8..£1444 Is. 6d 









Troy Wbiobt. 




1^. ox. dwt 


fr*: 


ib- 


oz. dwt. 


fir- 


«7I 10 16 


13 


47 


611 


17 


809 


e 9 91 


66 


11 16 


19 


949 


7 19 


19 


63 


9 8 


22 


AI6 


4 3 


7 


26 


6 19 


16 


697 


6 17 


16 


91 


6 12 


14 










APPLICATJOJr. 





A ffentleman bought of a silvenmitb, dishes to the 
wnigiit of 93H> 6o8. 6dwt. ; plates 41 ft. 7oz. 17dwt. •, 
Kpooni 19jb. 15dwt. ; salts 2ft. 7oz. ; waiters I3jfe. ; and 
tnnknrdi 7|t>> 17dwt. ; — what weight of plate did he buj 
in all t Ans. 99tb. lOoz. 14dwt. 

Avoirdupois 'Weight. 



rVN. nd. ar.lK. •«, 
371 1« 1 90 10 
193 14 9 15 6 
407 8 19 U 
613 13 96 9 
094 16 1 17 6 


dr. 

13 
7 
9 

15 

11 


Ton* cwt, ^« f^ 
42 19 3 24 
89 10 2 13 
16 8 i 17 
97 14 22 
50 3 9 15 


Her* ^Sfb- a qr. 



1% A merfhant hurt four bags of bops, of which No. 1, 
W<^)tb« ^wt. 9qr, llift. No* 2, 9twt- Iqr. IGft- No. 3, 
^owt. '^ib* No^ 4. Iqr. 16||^ He bars also a couple of 
iHM>ktrt* i\f hi>|^ whi«i weigh SSjtb- each. How many 
bMttdrHl xit^igbt baa be to par carriage for, on bringing 
Hmnm tt!k t\)wii ? Ans. Scwt. 2qr. 15}^ 

^ A «^Mii^trT $b««ikeeper bvrs of a merchant in Adi^ 
w^U. ^^^ w^^^Wiif ;^K. 14^ ? coiiM, Iq^. 23|^ : sBgar^ 
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Bcw^t. 2qr. 5f^. ; spices 2qr.*3t^. ISoz. ; hops 13cwt. Iqr. 
24tJ5. ; and several other things to the weight of 3cwt. 17}^ 
7oz. ; for what weight has he to pay carriage on bringing 
them home, — ^25jb. a qr. ? Ans. 22cwt. 12fc. 4c«. 

^ ' Apothecaries' Weight. 

ft- i- 3- d'g'T. ' ft. |. 3-9-^. 



26 10 7 2 


13 


17 9 4 


1 


14 


54 7 2 1 


12 


55 10 6 


2 


10 


76 8 3 6 


14 


61 4 2 


1 


9 


83 9 4 2 


6 


92 11 5 





18 


41 6 1 


19 


21 6 3 


1 


17 






APPLICATION, 







An apothecary made a composition of 5 ingredients, 
the ist of which weighed 13ft. 7oz. ; the 2d, lloz. 7dr. 
ISgr. ; the 3d, 7ft. 2scr. ; the 4th, lift. 3dr. Iscr. ; and 
the 5th weighed 15ft. 5oz. 7gr. ; — what was the weight 
of the whole ? Ans« 48ft. 3dr. Iscr. 

Cloth Measure. 

Yd, qr, na, E,E. qr. ncu E.Fr. qr. na. E.Fl. qr.na. 

46 1 2 ' 74 2 3 86 5 2 29 1 2 

12 3 3 51 4 1 61 4 1 17 2 3 

62 1 1 24 1 2 52 3 9 20 1 2 

83 2 aJ|6 3 1 24 2 1 75 1 

41 1 nW. I % 10 3 46 1 3 



APPLICATlOJr. 

1. Haying bought four parcels of cloth, the first of 
which contains 25yds. 3qrs. ; the 2d, 37yds. Sfqrs. 3na. ; 
the 3d, 14ydg. Ina. ; and the 4th, 23yds. ; I desire to be 
informed by you how many yards are in them all 1 

Ans. lOO^ds. 2qrs. 

2. I have six parcels of cloth ; the first contains 3 E. 
Fl. and 3na. ; the 2d, 14yds, Iqr. ; the 3d, 15E. E. 2qr. 
2na. the 4th, Iqr. 3na. ; the 5th, 19E.TFr. ; and the 6th, 
355yds. ; — bow many yards are there in all 1 

Ans. 320yd8« ^ 



»9 



\ 


COHPODND ADDITfON. 








LoNo Mbabcrb. 






Deg. 


1 m.Jvr. poL ft. in, bar. 


M/ufiir. 


rod. 


9d.ft. 


21 


17 3 26 12 10 3 


62 1 


36 


^ 3 


46 


58 6 19 14 6 1 


76 3 


24 


3 1 


IS 


62 4 31 10 7 


49 5 


12 


2^ 2 


91 


19 7 14 8 8 3 


14 4 


17 


1 


en 


87 1 29 7-6 1 


25 2 


10 


3 2 





APPLICATIOJf. 

1. From A to B is 3mi. 2fur. 7pol. ; from B to C is 17 
mi. 13pol. ; from C to D is 7fur. and from D to E is 5 
mi. 33pol. \ — what is the distance between A and E ? 

Ans. 26mi. 2far. ISpoL 

2. A person rode four days ; on the 1st day he went 39 
mi. 6fur. ; the 2d day, 46mi. 24poL ; the 3d, 6Qmi. 4ftir. 
30pol. ; and the 4th day he went but 37mi. Qfur. ; what 
was the whole distance of his journey 1 

Ans. I84mi. Ifor. 2Spoh 

Land ob Square Measure. 

Acre, rood, rod, yd. ft, in, Aere,rood. rod, 

271 1 27 16 4 no 21- 2 37 

424 2 31 21^ 2 96 52 1 24 

612 3 16 10 7 71 28 1 la 

927 2 21 9 1 120 43 3 31 

146 1 12 2li 6 74 65 20 



APPLICATIOJ^. 

1. There are 5 lots of land, the 1st of which measures 
13ac. 3roo. l4rQds ; the 2d, 27ac. 29rods; the 3d, l9ac. 
Iroo. ; the 4th, 3roQ. 34rod8 ; and the 5tb, 45ac. 2roods, 
1 Irods ; what ground do they all contain 1 

Ans. I06ac* 3roods, 8rods« 
. ^* ^ irentleman dividing his estate among 4 soosrgave 
the a!f' i^acres, Irood, 39rods ; the 2d, lOOacres, 25rods; 
hmr lo ^^^^^^^ • and the 4th, 55acres, Irood, lOrods;— 
^w large was the whole farm 1 Ans. 38lacres. 



COMPOUND ADDITION. 

Cubic or Solid Measure. 



53 



T.round. ft. 


inch. 


T.hewn. 


fi- 


Cord. ft. 


21 36 


476 


67 


30 


36 102 


62 17 


965 


24 


27 


61 90 


47 19 


6.16 


62 


14 


52 76 


31 28 


1146 


39 


36 


9 120 


19 34 


1452 


17 


20 


12 34 





APPLICATION. 

1. Required the solid contents of four pieces of round 
timber, the first of which measured 2tons, 39ft. 94in. ; the 
2d, 4tons, 1695in. ; the 3d, 35ft. 1183in.; and the 4th, 
lton,25ft. - Ans. 9T. 20ft. ]244in. 

2. Bought of A 14cor. 17278oI. in. of wood ; of B 
19cor. I27soI. ft. ; of C 7cor. 98ft. llOlin. ; of D 9cor. ; 
and of E 63ft. 12l0in. ; how much did I buy in all ? 

Ans. 51c. 34ft. 582in. or 51c. 2fft.+Wood Measure. 



Dry Measure. 

Chalhus.ph. qt. pt. Bus. ph. gal. qt. pt 
39 4 1, 6 1 62 2 1 3 1 
57 6340 79 3021 
61 7 2 3 1 42 2 1 1 I 
52 4 2 5 1 17 1 1 2 
42 1 1 2 1 86 1 1 




APPLICATION. 





1. A corn-mcrcbfiiit sends over the sea, of wheat 130 
bus» tjpks. Igal- Ipt, ; of oats 290bus. Igal. 3qts. ; of rye 
be has sen\ IJOObus. 3qts. : of peasre 80bus. 3pks. ; and or 
beans 50btjs* ; for what number of bushels does he pay 
freight 1 Ans. 851 bus. 3pk. Igal. 2qt. Ipt. 

2. How many chaldrons H€ coals are there in four 
Mads, the 1st containing 1 4chal. 27bu8. 2pk. Iqt.; the 2d, 
9chal. 3pk.; the 3d, 29chaL 3qts. ; and the 4th, 35clial. 
Tbus. 2pk. 4qts. ? Ans. 88chal. ' 

£2 
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Wine MmAsims* 

TimMd^dL qt. pt.giB. Hhd. gal qt. 

S . 1 42 1 3 6d 31 3 

5 3 51 2 1 I 47 59 1 
7 2 60 1 1 2 29 48 1 
9 1 26 1 3 68 37 

6 1 17 3 1 1 47 18 1 



APPUCATIOK. 

1. A gentleman bought oC a wine-merehant, of port 
wine, 1 tun, Shhds. ; of claret, 3hhds. 47gal. ; of moun- 
tain, Ibhd. 5gal. ; and of Lisbon, 2hhds. 23gal. : what 
quantity did h^ buj in all 1 Ans. 3tuns, 2hhds. I2ga]. 

2. Imported from Cadiz, Lisbon, Oporto, and Madeira, 
4 lots of wine, the Ist of which contained Stuns, Ohhds, 
6lgal. 2qt. Ipt.; the 2d, 2pipes, Ihhd. 48gaL 3gill8 ; 
the 3d, 2hhds. 41 gal. 1 gill; and the 4th, 6pipes, 3hhds. 
38gal. Iqt.; how much did I have in alH Ans. 19 tuns. 

Ale or Beer Measure. 



Hhd.gal^t. 


A.Jir.gal.qt. 


ButtMl4ral.qt. 


416 29 3 


69 7 2 


25 1 24 1 


34 17 2 


43 5 1 


36 2 30 2 


178 16 1 


53 4 I 


81 16 


315 47 1 


46 3 3 


74 1 25 1 


351 34 1 


29 1 1 


98 1 18 1 





. APPUCATIOJf. 

1. A beer-brewer has sent into the country, ale, as fol- 
lows, viz. at one time 3hhik. I4gal. 3qt. : at another, 2 
^hds. I6gal. ; at another, Hhhds. 27gals. 2qts^ and at 

another, 6hbds. 3qts. : how much was sei^ in all 1 

Ans. ^hhds. 5gal. 

2. Bought 4 lots of beer^ghe Ist contaixted 3 butts, I 
bbl. 3qts.; the 2d, Ibutt, 3lga|. Iqt.; the 3d, 2bbls. 2 
qts. ; and the 4th, 5butt8, IbbL 2qt8|c %hat did I buy In 
ain ^8. lObutts, 2bbls, 



^^' 



Tun. 



Yr. 


datfs,k. m. 


41 


276 20 30 


81 


310 1748 


47 


163 8 29 


2( 


360 19 50 


72 


176 14 33 





Yr. m, w, d. h, m. s. 
37 iO 2 6 17 31 37 
46 9 3 2 1447 25 
58 7 1 413 19 31 
61 5 512 50 47 
94 12 3 1 91 39 56 



APPLlCATlOJf. 

1 . Peter's father was 28 years old, (reckoning 1 3 months 
to 1 year, and 28 days to 1 month,) when Peter was born ; 
betwixt Peter and John were 2yrs. lOm. 16d. ; between 
John and James, one year and eleven months ; and between 
James and Job, 3yrs. 7m. 25d. ; when Job is l6yrs. 9m. 
27d. old, how old is their father 1 Ans. 53yrs. I2days. 

2. Four memorable events occurred, between the 1st 
and 2d of which were 2]yrs. 236d. 7h. 40m. 50s. ; be- 
twixt the 2d and 3d, 48yrs. l9b. 53s. ; and between the 3d 
and last, 30yrs. 128d. 3h. 18m. 17s. ; now, allo%ing'365d. 
and 6 hours to the year, I wish to know what |)eried of 
time elapsed between the first and last of those events ? 

Ans. 100 years« 
Circular Motion. 

2 15 42 57 41 54 39 
5 19 55 33 64 27 21 
1 22 47 28 52 36 42 

3 10 20 12 78 19 16 
1 9 11 24 93 25 34 



APPLlCA^lOJsr. 

1. If the sun's motion Iri the zodiac be one day, 1** 1' 
10^; on another, the same; on the next, 1* IMI"; on 
the next, \^ V lO*'; and'on the next two, 1* V W each 
day ; what distance does he move in the six days 1 

♦ Ans. 6^ V 3". 

2. If the moon's motion in the signs be, on one day, 13** 
28^4"; on. another, 18° 2' 28"; on another, 12^ 40^ 
r; on another, ;2*' 2iM7'' : on another, 12^ V 50*; 
and on another, 11^ ^' 7"; what distance does she 
move in the six days 1 Ans. 2/Sr. 15° 38' 12*, 
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COMPOUND SUBTRACTION. 

Compound Subtraction is finding the diiSerence be- 
tween two numbers, of which one or both are compound. 

Rule. — Set the less number under the greater, as di- 
rected in Compound Addition. Then, beginning at the 
least denomination, subtract the under number of each 
from the upper, writing their respective remainders below 
them. But if the under number of any of the denomi- 
nations be greater than the upper, add so many to the 
upper as make one of the next higher denomination ; thea 
take the under number from that sum, writing down the 
remainder as before, and carry or add one to the under 
number of the next higher denomination before you sub- 
tract it. — The method of proof is the same as in Simple 
Subtraction. 

EXAMPLES, 



£. s. d. 
From 691 12 6^ 
Take 284 16 9f 


Monet. 
£. s. 
34 11 
17 14 


d. qr. 
4 1 
10 3 


£. 
81 
21 


s. d. 
17 6+ 
12 4^ 


Rem. 406 16 8f 








Proof. 691 12 6A 











APPLICATION, 
h What sum added to <£17 lis. 8^. will make jf 100 ? 

Ans. .£82 8s. 3d. ^qrs. 
2. Borrowed <£50 IDs. ; paid again, at one time, £17 
lis. 4d. ; at another, £9 4s. 8d. ; at another, £7 9s. 6d. ; 
and at another, 19s. 6^. ; how much remains unpaid 1 

Ans. ^15 4s. ll^d. 

Troy Weight. 

ft. oz. dwt gr. ft. oz. dwt. gr. 

3^ 8 14 16 71 9 16 11 

16 10 10 19 35 1 17 20 



APPLICATION. 
Sent to a Silversmith 9jfc. 8oz. 14gr. of silver to be 
wrought ; he makes me four dozen of spoons, weighing 
8ib* 8oz. 6dwt. 21gr. ; bow much Silver is left t 

Ans. lloz. 13dwt 17gr. 
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AvOIBDUPOn WSIOBT. 

T«tt. cwt. qr. lb. CW. ft. lb. oz.dir. 
73 U 1 21 94 2 11 6 9 
99 17 2 12 47 8 17 11 10 



Here 251b. a qr. 



APPUCATIOJf. 

1. Bought 17cwt. 2qr. 141b. of sugar, of which I sold 
9cwt. 3qr. 251b. ; how much remains unsold 1 

Ans. 7c wt. 2qr. 171b. 

2. Bought, tx one time, 9cwt. 3qrs. 211b. 8oz. of iron, 
and sold, next day, 8cwt. Iqr. 241b. 14oz. ; bought at 
another time, 15cwt. 131b. 15oz. of the same kind, and sold 
the same week, 15cwt. Iqr. ; what remains unsold of the 
two parcels, 251b. a qr. ? Ans. Icwt. Iqr. lOlb. 9oz. 

Apothecaries' Weight. 
lb. §. 5- 9- gr^ n>. §. 5. 9. gr. 

81 7 2 11 69 10 4 1 12 

47 2 4 2 15 30 11 1 2 17 



APPLICATiOJf. 

Bought of an apothecarj sundry articles, weighing 

IBf^. 5^ 2^ ; he compounded two parcels from them, 

one of which weighed Tfe. 75. 19gr., and the other, 4tb* 

45. 19. Igr. : how much was left uncompounded ? 

^ Ans. 21b. 15. 

Cloth Measure. 

Yd.qr.ncu E.Flqr.ncu E.E.qr.ncu E. Fr.qr.na* 
42 1 2 74 1 3 21 3 1 89 4 2 

17 2 1 40 2 1 9 4 2 12 3 



APPLICATIOK. 

I. From a fashionable piece of cloth, which contained 
52yds. 2na., a taik)r was ordered to take 3 suits, each 
Gyds. 2qrs. ; how much remains of the piece 1 

Ans. 327ds. 2qrs. 2na. 
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2. Swapped with John Jones a piece of Irish linen 
containiQg SGjds. Iqr. 3na. for a piece of Holland con- 
taining 20£. Fl. 2qrs. Ina. : and swapped abo with Seth 
Sears a piece of sheeting measuring 41E. £. 4qrs. 2na. 
for a piece of French cambric measuring 30E. Fr. 6q8. 
3na. ; each agreed to paj me the balance, in quantity, in 
jean : how manj yards of jean must I receive from both t 

Ans. SGjds. Gqrs. Ina. 

Long Measure. 

Deg, mi. fur. pohft. in. bar. Mi.fur.poL yd, ft. 
81 30 4 24 12 6 1 74 3 16 4 1 

29 41 5 13 14 I 2 48 5 37 2 2 



APPLICATIOJV. 

1. Paul traFclled three days, going 33mi. 5fur. 37poL 
Syd. 2ft. each day ; Amos set out with him, but travelled 
only 28mi. 7fur. lyd. 2ft. each day ;. at The end of the 
third day, how far was Amos behind Paul ? 

Ans. I4mi. 4fur. 31pol. 3yd. 

2. The ship Sea-horse, bound to a port at 320 leagues' 
distance, sailed 6 days at an average rate of 120mi. 18poL 
9m. every 24 hours ; at the end of the six days, how far 
short of her destined port was she 1 

Ans. 791eag. 2mi. 5fur. llpol. 12ft. 

Land OR Square Measure. 

-Sere. TOO. per, yd, ft, in, Ac, roo, per, 

^3 2 27 14 7 101 39 2 17 

^4 3 14 16^ 8 97 16 3 19 



APPLICATIOJ^^ 



545>* *^"^us, Dffvia, Moses, and Robert owned, togpther, 
^r^u i^^^- 34rods, 29iyds. 7ft. 142in. of lanch the 

^^d tftl^® ^^» 97acr.24per. 8ft. 99in.; how much then, 
^« fourth t 
*" \ *An8. 244ae. Iroo. 29per. 23^ydB. 3ft- 48iii. 



COMPOmm BUBTBACnON. 5d 

3. A man bad 1000 aeres of land, whick he divided 
among his three sons ; giving Abraham 156ac. 3roo. 14 
rod. 277d8« 8fl. 125in. ; Isaac as much again ; and Jacob 
the rest ; praj how much had Jacob 1 

Ans. 529ac. Iroo. 85per. Ofjd. 57in. 

Cubic or Solid Measure. 

T. rou. ft. inches. T. hewn. ft. Card. ft. 

64 37 1141 802 26 31 39 

17 19 1400 204 31 9 107 



APPLICATIOJ^. 

1. Agreed with Noah Nott for 134 tons, 20ft. of round . 
timber; he has drawn 99tODS, 39ft. 1701in. ; how much 
more must he haul to complete the contract 1 

Ans. 34ton8, 20ft. 27in. 

2. 1 bought 94tons, 25ft. lOOOin. of hewn timber, of 

which I have sold F. Francis 54tons, 45ft. 1709in. ; and 

Saul Swift agrees to take the rest ; how much less will be 

the quantity taken bj Swift than that taken by Francis ? 

Ans. 15tons, 16ft. 90in. 

Drt Measure. 

CJioI. bus. pJc. Bus. ph. goU. qt. pt. 

103 17 1 62 1 2 1 

., 94 31 2 15 2 3 1 



APPLlCATIOJf. 

1. A merchant contracted for 6000 bushels of wheat, 
which was shipped on board of two vessels ; one arrived, 
and brought SOOObush. 2pk. Igal. 3qt. Ipt. ; the other nev- 
er came into port ; how much less was lost than was saved? 

Ans. Ibus. Ipk. Igal. 3qts. 

2. Having 199 chaldrons of coals, I sell Geprge Green 
99chal. 34 bus. Ipk., and Mark Mann the rest ; how much 
less has Mark than George 7 * Ans. 32bus. 2pk. 



90 OOMFOUMD SUBTmAOYIOK; 

7W, TMLgdL ft. Bhd. gal ^.ft.g%lL 

3201281 61 31 211 

91 2 45 4 17 51 3 1 



APPLlCATlOJir. 

1. Imported 29tuiiti, 3hhd. 59ga1. 3qts. of wise ; it was 
put on board of two vessels ; the Nancy brought SOpipes, 
Ihhd. 61 gal. 2qts., and the Thomas the rest ; how much 
less had the Thomas on board than the Nancy 1 

Ans. Itun, and l^t. 

2. A wine merchant had I25hhds. 17gal. Iqt. Ipt. Igill 
of wine, of which he sold in the first week 33pipe8, 3qt8. 
3gil]s, and the next week the remaifider : how much less 
did he sell the second week, than the first ? 

Ans. ^hds. 47gal. Iqt. IgiU. 

Time. 

Yr, m. w. d. h, m, 5. Tr, days. h. m. 

1807 5 3 6 5 40 21 17 231 11 6 

912 11 1 4 11 51 36 9 324 4 47 



JU^^UCATIOJT. 

1. The war between England and America whicb gave 
Inrth to our independence, commenced April 19, 1775, 
and «^ general peace took place January 20, 1783; how • 
long did the war continue, calling a year 12 months ? 

Ans. 7yrs. 9mo. Iday, 
* 2. If a notQ of hand be dated July' 14, 1831, and it 
be taken up April 3,* 1835, for what time must interest be 
reckoned, calling 30 days a month 1 

Ans. 3yr. 8mo. ]9dn. 

3. Jacob, by contract, was to serve Laban for his two 
daughters 14 years ; when he had completed 1 lyears, 11 
months, 11 weeks, 11 days, 11 hours, and 11 minutes, 
pray bow much longer had be to serve, calling 4 weeks a 
montli» and 13 months ajrear t 

AnS. Xyjf. Urn. 3w. 2d. 12fe. 49in* 
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COMPOUND MULTIPLICATION. 

Compound Multiplicatiokt teaches to find the amount 
of any given number of different denominations bj re- 
peating it any proposed number of times. 

Rule. — ^Place the multiplier under the lowest denomi- 
nation of the multiplicand. Multiply the number of the 
lowest denomination by the multiplier, and find how many 
units of the next higher denomination are contained in 
the product, as in Compound Addition ; write down the 
excess, and carry the quotient, or ones, to the prodAt of 
the next higher denomination, with which proceed as be- 
fore, through all the denominations to the highest ; whose 
product, with the several excesses, wilJ be the whole 
amount required.-r-The method of proof is the same as 
in Simple Multiplication. 



CASE I.— Examples. 
Monet. 
£ s, d. £ s. d. qr. 
Multiply 37 17 6f 21 12 9 2 
by 5 4 


£ 5. d. 
11 9 Ai 
6 


Prod. 188 2 9f 





APPTJCATIOJi. 

1. What will 7 barrels of flour come to, at £% \^s. 6d. 
per barrel 1 Ans. ^19 lbs. 6d. 

2. What will 6 pounds of tea come to, at 5s. 3d. ? 

Ans. .£1 l\s. 6(L 
3; ' - • 6podkids4}offee, at2s. Ij^d.? Ans. 17s. 
4« - 1 1 gallons oil at Ss 9f d. ? Ans. £S 3s. Hid. 

Troy Weight. 
}fe. oz. dwt, gr. J^ oz, dtct. gr. 

3 14 9 71 9 16 11 

. ■ 8 . ... 4. 



. .J. . APPUCATiON-. 
: What !• the wei^t. •f six siWer porringers, eatp^h 
weighing IJUkb. JMavU 1 Axui^ 5fb* llo^* 8dwt. 

P 



62 COMPOUND MULTIPLICATtON. 

ArontDUPois Wbight. 



Tarn. aet. jr. fc. 


Hi.oz.dr. 
21 11 15 


1 17 S 23 


5 


6 



Here 251^. a qr. 



APPLICATION 

1. What is the weight of 6 barrels of sugar, each 
wei^inff Icwt. 9qr8.20f^. 1 ' Ans llcwt. 2qr8. 8}b* 

2. What is the weight of 12 hogsheads of sugar, each 
13cwt 2qrs. 23tfe., ^^. a qn t Ans. 164cwt 3qrs. Ifb- 

3. What is the weight of 6 chests of tea, each weigh- 
ing acwt. 2qrs. 9^., 25]^. a qr. t Ans. 21cwt. 2qr. 41b. 

Cloth MaASURs. 

Yd$. ft. no. E.FI qr. no. E.E. gr. no. 

3 13 91 2 1 61 4 8 

7 8 9 



APPLICATIOJf. 

1. What number of yards is in 8 pieces of broadcloth, 
each 327ds. 3qrs. Ina. f Ans. 2607d8. 2qrs. 

2. If 8 E. E. 3qrs. 3na. of broadcloth will make a suit 
of clothes ; how much of the same cloth will make 12 
similar suits ? Ans. 105 E. Eng. 

Long MBAsuaB. 
Deg. pi. fiur. poLft in. bar. Mi. Jwr.polytU. fU 
5 81 8 27 14 8 2 7 5 21 5 1 
10 11 



APPf.ICATIOJf. 

1. How far will a man travel in 7 days, if he go3lmi. 
dlpoL 6it 6ia. ererj day t 

Ans. 2l7mi. 5fur. 19pol. 12ft. 6in. 

2. If in a race, a horse move 14ft. 7in. 2bar. at esttj 
boon^, and take 2 bounds in efery second, what course 
will.bfrma<|fv«riiil2#econdst An. 1 17yds. 4in. 
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Land or Square Mbaburr. 
Ac. roo. per. yd. ft. in. Ae. r^o. per. 

15 3 19 23 7 72 99 1 87 

8 9 



APPZJCATIOJf. 

1. In 9 fields each eoataining 14 aoree, 1 rood« and 25 
perches, how maDy acres t Ans. 129ac. 2roo. 25yr. 

2. If a man divide his farm among his seven sons, and 
give each 51 ac 31 per. 8ft. how much^does the farm con- 
tain 1 Ans. 358ac Iroo. 17per. 6yd. 2ft. 

Cubic or Solid Measure. 

T.rau.ft. in. T.hewn, ft. Card. ft. 

1 39 845 24 49 12 124 

5 8 9 



JiPPLlCATIOJf. 
I. Bought 5 hoat loads of round timher, eaeh of which 
contained 3tons, 28ft. llllin. ; what is the whole quan- 
titj t Ans. IStons, 23ft. 371in. 

. 2. In six parcels of wood, each containing 5cords, 96ft. 
how many cords t Ans. 34^.ords. 

Dry Measure* 

€M. hu. pk. Bus. ph. gaL ff • pL 

54 35 2 9 3 12 1 

6 7 



APPLWATlOJf. 

1. There were six wagons loaded with coals, each of 
which contained Ichal. S>as. 3pk. ; what was the total 
quantitf 1 Ans. 7chal. 16biis. 2pk. 

2. Nine loads of wheat were bouffht by a miller, each 
oi which contained 21bus. Ipk. Igal. Iqt. Ipt. ? what was 
the'fotal quantity 1 Ans. 192bus. 3pk. Iqt. Ipt, 
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WiNB Measure* 

Tun. hkd. gal. qt. Hhd. gal qt pt. gUL 

10 3 17 1 1 49 2 1 I 

11 12 



APPLICATIOjr. 

1. How much wine ia 9 easks, each containing 41gaL 
3qta|^1pt. ? Ans. 376gals» 3qt0. Ipt. 

2. How much cider may be put into eight caskst eacli 
of which will hold 104gals. 2qt8. Ipt. 3gills ? 

Ans. 837jgals. 

Time. 

Yr. m^ w. d. h. m. s. Yr, da^s. A. m* 

4 12 2 5 10 10 10 1 224 5 40 
12 8 



APPLICATIOJ^. 
If a solar year contain just 365 days, 5 hours, 48 min- 
utes, and 48 seconds^ what time is equal to 7 solar ^ars ? 
Ans. 2556days, 16h. 4lm. 36s. 

Case H. — If the multiplier exceed 12, multiply sue* 
cessively by its component parts, as in Case II in sim« 
pie Multiplication. 

EjcLAJuPLES* 

1. What wHl 21yds. of calico come, to, ^t 2s« 7j^ per 
jardi 

■ 2 7i 
3x7=21 7 



18 A^ price of 7 yards. 
3 



Ans. £215 1^ price of 21 yards. 

2. What will 18 yards come to, at £1 7s. ^d. per 
yard ? Ans. £24 9s. 9d. 

3. What will 36 pair of shoes come to, at 135. 4d. per 
pair! Ans. £24. 
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4. What wtU 40 jard* of broadololh cost, at Us. 6|J. 
per yard t Ana. ;^43 Os. H^d. 

5. A gentleman is potsetsed of 1^ dos* iilver ipoons, 
each weighing Soe. 15dbfl. llgr* ; 2 doz. teaqioons, each 
lOcM. 14^« ; and two silver tankards* eaehdlox. I5dwt. ; 
prar what is the weight of the whole t 

Ana. 61b. Khx. 2dmi. 6gr. 

a What is thff weight of 42 tubs of butter, each 16^. 
14az. I2dr., 251b. a qr. t Ana. 7cua. 1026. lloz. Qdr. 

7» How manj yards in 81 pieces of cloth, each Tjid^. 
dqrs. Ina. ? ^Ans. 632yd!s. 3^5. tiuz. 

8. How many bushels in 63 casks, each containing 
Alms. 3pks. IgaL t Ans. 3076ti5. Igal. 

CiiBB HI. — ^If the multiplier be not a composite num- 
ber, find the nearest to it, either greater or less ; multi- 
ply by the component parts as before, and for the odd 
parts add or subtract as the ease requires. 
EXAMPLES. 
I. What will 66^ yards of cloth come to, at ^1 145. 
6*d. yer yard ? 

^1 14 6^ 
8 



8x8*64 13 16 4 price of eight yards. 
64+li«^65^ 8 

110 10 8 price of 64 yards. ) ^ 
4) 1 14 6^ price of 1 yard. \ Z 

S 7| price of J yard.+ ) • 

Ans. ;f 112 13 10 price 65^ yards. 
5L What will 76 yards cost, at 14f. 9^ per yard ? 
^014^ 

7xn~rr~i*«76 ii 



8 2 84^ price of 11 yards. 

7 



§6 18 11} price of 77 yards. 
Mblract 14 ^ price «f 1 yard. 

iMiS5« 4 2prkeof 76yai4s. 
F2 



€6 cxmfomn Dinsioir* 

a What wiU 168 gUloBs wiM eoati at 7s. 5A 2 
lOxKWlOe 
lOxSxttSO 

d-*:3 Then 100+80+3sl83. 

Ans. £%7 17i. 3A 
4. What will 600 yards of cloth eost, 8t ^1 ^4 l^d. T 

10xI0x6»600 Ana. ^678 155. Od. 

6. If a man travel 40mt. 7fur. SOpol Syds. ^ft. every 
day, for 57^ days, how far will he go ? 

Ans. 2700mt. 6fttr. ^pol. lyd. 2/3f. 6f n. 

6. If a farm consist of 43 lots, and each lot contain 
3ac. Zroo. Zper, 3yds. Sft. Sin, ; how large is the farm t 

Ans. I62ac. ISper. 22yds. Bft. 129m. 

7. Jn 51 loads of bark, each 1 cord, 26 feet, how many 
cords t Ans. 61c^. 46^. or 61eor. ^ft. bark oieas, 

8. If a cargo of wine consist of 122 casks, and each 
cask contain 51gal. 3qts. Ipt how many tuns in all ? 

Ans. 25tun, 28gal. 3qts. 

9. If a person waste Ihour, 32mui. 41sec. eTcry day 
for 3S years, how much time does he lose in the whole 
f>eriod, allowing 365^ days to the year } 

Ans. 2yrs. ie2da. 19h- 58m. 19js. 



COMPOUND DIVISION. 

Compound Division teaches to find how often one num- 
ber is contained in anothec of different denominations. 



dr 



RuLE.--^Place the numbers^as in Simple Division. Be- 
n at the left hand, and divide each denomination by the 
visor, setting the quotients under their respective divi- 
dends ; but if there be a remainder in dividing any of the 
denominations except the lowest, find how many of the 
next lower denomination it is equal to ; and add it to the 
number, if any« which was in this denomination before ; 
divide this sum as usual« and thus ponsetdt until the 
whole is finished. 
The meihad oCprp^f k tiu^wfmo m Ui SMple IKvision. 



* ^ 

•ft. • MmsY. 

£ u d. £ s. d. qr. £ $. AL 

8)39 11 6i 6)22 9 4 2 5)71 1« ^ 

4 18 11J+ 



APPf^CATIOJsr. 

1. Divide ^67 10». 9d. br 7, Ans. jS9 12s. Il^d.^- 

2. Divide ^^^quallj among ^ |>er«oii«. 

- A ^ y, £\ Qg . ^ 

T«^ Weiqbt 
4)13 1 i^ * 6)1 Op' 

AP^MCJITIOJ^. 

\t 2}^. 9dz. 5dwt. 12^. of silver be wrought into ^ 
dozen spoons, what will each weigh t t 

. ^. ; , i^,2oz. ISdwt. llgr. ^ 

4^v^iiu>upoia llffiGHT.- ^ ;j 

CmL ^r^.jfe. Tiwi. act ,^c . . ^ 

8)7£L. .1 12 .8)8 



Here 25tb a qr. 



.1 



JiPPJ^CATIQjr. 

1. Difide iScwt. Iqr. I2lfe. 6oz. lOdr. by 11. 

Ans. Icwt. 24tb. 9^r. 

2. Divide 17cwt. Iqn of sugar equally aniong6 personSt 
at 25tb a qr. 1 Ans. 2cwt. Sqrs. 12^^. 

V 

• -F*^ qr. nm . ' E.E. gr, na^ 

Sm 4; 2 3 i . 9)1 * tt 
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APPUCATiON'. 

1. If 8 equal piecef of ddUi eontain SBOjdi. Sqri. what 
doak eaeh \Aece contata ^ . Ana. SSydf. 2qr. Ina. 

2. If 105 £• Eog. will make 12 iuUs of clothes, what 
does it take for one suit I Ana. 8£. £. 3qr* Sua. 

Long MEmuKS. 

Deg. mi. fur. poL ft. in. bar. SB.fnr. pot yd* ft. 
10)6 31 3 28 14 8 2 H)7 5 21 5 1 



APPLWJtTiOJ^. 

1. If a man trarel 217miie8, 5fnr, f9pol. 12ft. 6iB. in 
7 days ; how fair does he go a day 1 

Ans. Slmi. 31pol. 6ft. 6in. 

2. If, in a race, a horse go over a course of 117yds. 4in« 
«• in 12 seconds, how far does lie «aove in one second t 

Ans« Oyds. 2ft. 3in. Ibar. 

IiAin> Oft SauAfts Mbasurs. 

Ac. roo. per. yd. ft. in. Ac. roo. per. 

8)15 3 20 8 7 72 9)» 1 37 



-L 



APPUCATIOJr. 



1. If nine fields of equal extent, contain 15Mac« 2roo. 
25per* what does one of them measure ? 

Ans. 14ac Iroo. 25per. 

2. If a man divide his farm of 358ac. Iroo. 17per.6jd. 
2ft. in equal portions between seven sons, what does each 
have ? Ans. 51ac. 3lper. 8ft. 

Cubic «a^SouD Mbabvbb. 

T.rou.fi. IK. T. hew. ft. Ckrd.fi. 

5)1 39 845 «)24 49 9)12 124 



C0VP0TOD mrmeif. <9 

1. Bouglit IStons, 28ft. STlin. of routid linker, wUch 
was in five boats, and each contained a like quantiQr; 
how maeli did one boat contain 1 

Ans. 3tons, 28ft. llllin. 

2b In six equal parcels of wood I have 84^cords ; what 
is in each jparcel. Ans. 5cords,. 96ft. 



Dry Measure. 

Bus, _ 
6)54 35 2 7)9 3 



Chcd. bus, pk, Bus. fk. goL ^. ^. 

- — - ^12 1 



APPUCATIOM-. 

1. If in nine equal loads of corn there be 192bus. 3pk. 
Iqt. Ipt., what is there in ohe load 1 

Ans. 21bus. Ipk. Igal. Iqt. Ipt. 

2. Six wagons equally loaded drew to market 7chal. 
ICbus. 2pk. ol^ coate ;' how much did one bring ? 

Ans. Ichal. 8bus^ 3pk. ", 



Wine Measure. 

Tms^khd. goL qt. Hhd. gal. qt* pt gill. 

11)19 3 17 1 12)1 49 2 I 1 



AtPLlCATlt>K. 

1. In nine equal casks, I have 3*76gal. 3qt. Ipt. 6f 
wine ; how much is in one cask ? 

Ans. 41gal. 3qts. Ipt. 

2. I have put into 8 hogsheads 837fgal. of cider^ each 
being filled alike ; how much is in each cask/? 

Ans. 104gal. 2qts. Ipt. 3gilla. 



Yr. tk-». d, A. m. s. 
13)4 18 9 5 10 10 10 


Yr. d. h. m. 
5)4 224 6 40 
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APPLIOATIOJC 

tf in 867611 solar }r6arf , th6r6 be just l^SCdays, IfSb* 
41iii. 860., what is the length of one solar year ? 

Ans. d^Mttya, 5fa. 48m. 48s. 

Case II. — ^If the divisor exceed 12, divide eontinual I j 
bj its component parts, as in Simple Division^ Ca9b III. 

EXAMPLES. 

1. Divide £37 Ifts. equally among 24 men. 
'£. s. d. 
6)37 16 

4)6 6 

£1 11 6 Ads. 



2. If 20 gallons of wine cost ^7 Ss» lOd. what is k 
pej* gallon? Ans. 7s. 3^. 

3. Bought 3doz. of silver spoons, which, together, 
weighed 4^. 8oz. 12gr. : how much silver did each spooa 
contain ? Ans. 3oz. 4dwt. llgr. 

4. Divide a hhd. of sugar, weight 12cwt. 3qrs. Tfb 
equally among 16 men, 25]^. a qr. Ans. 3qrs. 5fb. 2oz. 

5. Divide 43yds. Iqr. Ina. of crape among 33 persons. 

Ans. 1yd. Iqr. Ina. 

6. If a person travel 171eag. Imi. 4fur. 21poL in 21 
hourii, what was the average distance an hour t 

Ans. 2mi. 4fur. Ipol. 

7. Divide 1000 acres of land equally among 99 per- 
aons. Ans. lOac. lO^per. 

8. Divide 500 cords of bark in equal parts among 106 
persons. Ans. 4cor. SOA^ft. or 4cor. 5^ft. bark meas. 

9. Divide 168bu8. Ipk. Igal. 2qts. of corn equally 
among 35 persons. Ans. 4bus. 3pk. 2qt. 

10. Divide 4^gal. of wine equally among 144 soldiers. 

Ans. Igill «ach. 

Caae III.«— If the divisor be not a composite number, 
divide as in long division. 



COMPOUND BiTisimr. Tl 

EXAMPLES. 

* 1. Divide £^\ 178. 6j^. equally among 40 men. 

£ s. d.£ s. d. 
46)391 17 6^(8 10 4^ Ant. 



23 
20 

46)477(105. 
46 

17 
12 

46)210(4ci 
184 

26 
4 

46)l05(29rs, 
92 

13 

2. If 263 bushels of wheat cost ;£86 lis. 5d* what is 
it per bushel ! 

M r. d. 
263)86 11 5(£06s.7d. Ans. 
20 

263)1731(6s. 6lc. 

3. Divide 27toQS, 13cwt. 2qr8. of iron equally among 
34 men, 2£^. a qr. 

T. cwt. qr.T. ewt. jr. Jfc. 
34)27 13 2(0 16 1 2 and 39 rem. or ff 
20 

34)663(16cwt ^c. Ans. 16cwt. Iqt- ^b- 

4. If 4Mg of fndimcost ie6» lOs. 6d., what is it jier 
pound ? Ans. 41 3i. ^i^ 
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5. If 263 bushels of wheat cost $287, 97ct8. 3mill8, 
what is it per bushel t Ans. $1, 9cts. 4mil)s.«fi 

a If 37 thousand of boards come to $203,50cts., what 
is one thousand worth t Ans. $5,50ct8. 

7. Divide 120 months, 2w. 3d. 5h. 20m. by 111. 

^Ans. Imo. 2d. lOh. 12^V™- 

8. A privateer takes a prize worth $12465, of which 
the owner takes one-half, the officers one-fourth, and the 
remainder is equally divided among the sailors, who are 
125 in number ; how much is each sailor's part ? 

Ans. f 24,93cts. 

9. Three merchants, A, B, and C, have a ship in com- 
pany ; A has f , B f , and C ^ ; they have received for 
freight j^228 16s. 8d. ; it is required to divide it among 
the owners, according to their respective shares ; pray, 
can you do it t . „^ ( A's share jffl43 5d. B's ^57 

^^^'\ 4s. 2d. C's ^828 12s. Id. 

10. A privateer having taken a prize worth $6850, it 
is divided into one hundred shares ; the captain takes 11; 
2 lieutenants, each 5 ; 12 midshipmen, each 2 ; and the 
remainder is to be equally divided among the sailors, who 
are 105 in number ; — pray, can you settle the matter 1 
Afifl / Captain's share f753,50cts.; a lieut's f342,50cts.; 
^"** \ a midshipman's $137; and a sailor's $35,8&iVy*S' 

11. Divide the sum of 50 eagles, 50 dollars, 50 dimes, 
50 cents, and 60 mills among 17 men ; and give the first 
12 cents more than the second, the second 12 cents more 
than the third, and so on to the last ; — what will the sev- 
enteenth man's share be ? "^ Ans. $31,72cts. 

Note. — ^It is customary among appraisers of property, 
arbitrators or referees, and, in some cases, the method is 
resorted to even by juries, where they cannot agree in 
their estimates and verdicts, to take the amount of the 
sums which they severally agree to award, and divide that 
amount by the number of which they consist ; the quo- 
tient is their average judgment, which goes for their esti- 
mate, decision, or verdict. 

EXAMPLES. 

1. In apprhifiio^.a certain propertjfV A ealldd th% vaiiie 
$100, B, $14$, C, $80, and D, $150 ; but as they wOd 



DUODECIMALS. 



^i 



not agree in their eatimates, they determined to take their 
average judgment, and let that be the value ; what was 
the value in that case ? 

A « 100 

B 140 

C 80 . • 

D 150 

4 )470 

f 1 17,50c. Ans. 

2. Four persons appraisitig a building, A valued it at * 
$550,50c., B, at $480,50c. €, at $590,50c. and D, at 
$600 ; what was the mean value ? Ans. f 555,37^c. 

3. Seth Strong, Luke Locke, Mark Mills, Charles 
, Church, and John Jones, were appointed to appraise the 

ship Ocean ; Strong's estimate was $5500, Lockers $VO0O, 
MiJJ's iGOm, Church's $8444, and Jones's, $5000; 
what was the mean judgment 1 Ans. $0522. 

DUODECIMALS. 

DtJODECiMALs chiefly regard feet and inches. They 
are so called, because ihej decrease by twelve from the 
place of feet towards the right hand* 

Inches are sometimes called primes, and marked thus 
(') ; the next division is called parts or seconds, and 
marked (') ; the next thirds, and marked {*") ; &c. 

MULTIPLICATION OF DUODECIMALS. 

Rule, — Under the multiplicand write the corresponding 
denomination of the multiplier. Multiply each terra in 
the multiplicand, beginning at the lowest, by the highest 
T denonstnatiDn in the multiplier ; and write each resalt 
under its respective term ; observing to carry a unit for 
every 12 from each lower place to its next higher. 

In the iame ni a nner multiply all the multiplicand by 
lh« next highest denomination in the multiplier; and set 
' G 
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the result of each term removed one place to the right 
hand of those in the multiplicand. 

Proceed in like manner with the remaining denomina- 
tions, and the sum of all the lines will be the product re- 
quired. 



EJLMJu.PJuE8m 

1. Multiply 4 feet 2 inches by 3 feet 5 inches. 

The 2 in the product 4 2 
is not 2 inches, but 2 3 5. 



or 24 inches, &,c. 12 6 

1 8 10» 




14 2 10 Am. 2ft. 2' 10*. 


2. Multiplj 10 feet 1 1 inches bj 7 inches. 
10 11 

7 




6 4 5 Ans. 6ft. 4' 5*. 




3. What is the content of a bale 6 feet &' 
3f bifh, and 3 ftet W wide 1 
Ft. ' 
6 6 
4 3 


long; 4 feet 


25 8 . 
1 7 3 




37 3 3 
3 10 




81 9 » „ 

23 8 8 6 




104 6 5 6 An*. 104ft. 6' 5' 6*. 
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4. What is the content of a marble dab 4ft. V 8^ wide 
and 5ft. & long 1 Ann. 2Sft. & T. 

5. Multiply 7ft. &&'hy 10ft. 4' 5». 

Ans. 79ft. 11' 0" e'" 6^". 

6. Multiply 44ft. 2' 9* 2^ 4"" by 2ft. 10' 3^ 

Ans. 126ft. 2' 10» &" 10"" 11'"". 

7. How many square feet in a board 25 feet 6 inches 
long, and 1 foot 3 inches wide 1 

Ans. 31 feet lOj^ inches. 

8. How many cubic feet in a stick of timber 12 feet 
lO' long, 1 foot V wide, and 1 foot O' thick ? 

Ans. 85ft. O' 8» 6'". 

9. How paany cubic feet of wood in a load 7 feet IG' 
long, 3 feet 11' wide and 3 feet 6' high 1 

Ans. 107ft. 4' 7". 

10. The length of a room being 20ft., its width 14ft. &, 
and height lOft. 4' ; how many yards of painting are in it, 
deducting a fire-place of 4ft; by 4ft. 4', and two windows, 
each Oft. by 3ft. 2' 1 Ans. IS^yardB. 

11. Required the solid contents of a wall 53ft. 6' long, 
lOft. 3' high, and 2ft. thick. Ans. 1096ft. 9'. 



FRACTIONS. 

Fractions, or broken numbers, are expressions for any ^ 
assignable parts of a unit, or whole number, and, gene- 
rally, are of two kinds, Tiz. 

VULGAR AND DECIMAL. 

A Vulgar Fraction is represented by two numbers, 
placed one above the other, with a little line drawn be- 
tween them ; thus, j, ^, &c. signify three-fourths, five- 
eighths, ^c. 

The figure above the line, is called the numerator, and 
the one below the line the denominator. 
(S Numerator. 
Thus J — 

( 8 Denominator. 
The denominator (which is the divisor, in division,) 
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shows how many parts the unit or inte^r is divided into ; 
and the numerator (which is the remainder after division*,) 
shows how many of those parts are meant by the fraction : 
A fraction is said to be in its least or lowest terms, 
when it is expressed by the least numbers possible ; thus 
f when reduced to its lowest terms^ will be ^, and ^ when 
expressed by the least numbers possible, will be f ; and 
so of any others. 

Problem 1. . > 

To abbreviate or reduce fraction^ to their lowest terms. 

Rule. — ^Divide the terms of the given fraction by any 
number which will divide them without leaving a remain- 
der, and the quotients divide again in like manner ; and 
so on till it appears that there is no number greater than 
1, which will any longer divide them ; and then the frac- 
tion will be in its lowest terms. 

EXAJ^J^LES. 

1. Reduce f|§ to its lowest terms. 

, 8ef=M- 6)M=A. 3)A=f the answer. 

2. Reduce ^f to its lowest terms. Ans. ^. 

3. Reduce f ^f to its lowest terms. Ans. J. 

4. Reduce -^ to its lowest terms. Ans. \, 

5. Abbreviate f f as much as possible. Ans. ^, 

6. Bring ff^ to the least terms possible. Ans. ||^. 

7. Reduce ^^ to its lowest terms. Ans. |. 

8. Abridge ^ as low as you can. Ans. f 

9. Put -fli into its least terms: ^* Ans. ^, 
10. Let l^ff be expressed in its least terms. Ans. f, 

Problem 2. 

To find the value of a fraction in the known parts of 

the integer^ as of coin, weight, measure, Sfc. 
Rule.— Multiply the numerator by the common parts 
of the integer, and divide by the denominator, and the 
several quotients set in one line, will show the answer. 

EXAMPLES. 
1. What is the value of f of a pound sterling 1 



VULGAR TRACTIONS. T7 

Niimer. 2 

20 shiUings in a pound. 

Denom. 3)40(l3s. 4d. the Ans. 
3 

10 
9 

1 
12 pence in a shilling. 

3)12(4d. 
12 

2. What is the value of i% of a pound sterling? 

/ Ans. l8s. 5d. 2^qr9. 

3. Reduce f of a shilling to its proper quantity. 

Ans. 4d. 3^qrs. 

4. What is the value of f of l2s. 6d. ? Ans. 4s. S^d. 

5. What is the value of ^i of a pound Troy I 

Ans. 9oz. 

6. How much are ^ of a hundred weight 1 

Ans. 3qr». 7tb- lO^oz. 

7. What is the value of f of a mile ? 

Ans. 6firr. 26pol. lift. 

8. How much are J of a cwt., at 25tb to a qr. ? 

" Ans. 3qrs. 2tb. 12oz. T^dr. 

9. Show the proper quantity of |. of an ell English t 

Ans. 2qrs. 3^na. 

10. How much are f of a hhd* of wine ? 

Ans« 54 gallons. 

11. What is the value of -^ of a day T . 

Ans. I6h. 36m. oS^^s. 
IS., What ift the valuo of f of a dollar 1 Ans. SOcts. 

Problem 3. 

To reduce any given quantity ta the fraction of any 

greater denomination of the same kind. 
Rule. — Reduce the given quantity to the lowest term 
Bftentionedy (as ini reduction of Money* Weights* Measr 
G2 
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Hr^s, d&c.) for a numerator ; then redace theinlegral part 
to the same term, for a denominator 1 place the former 
oirer the latter, and they will be the faction required* 
which, if it be not in iti lowest terais, m.u6t be reduced 
bjr^Problem I. 

EXAMPLES. 

1. Reduce 138. 6d. 2qrs. to the fraction of a poiiiid;^ 

s. d, grs, 
20 shill. integral part. 13 6 2 given sum* 
12 12 

240 162 

4 4 

960 Denominnto]:. 650 Numerator. 

Ans. m=fK- 

2. What part of a hundred weight are 3qrs. Uft. 1 

Ans* ^=«J. 

• 3. What part of a yard are 3qra. 3na. T Ans. \^. 

4. What part of a pound sterling are 13s. 4d. 

An8.f. 

5. What part of a civil year are 3 weeks, 4 days 1 

Ans. ^=Tf^» 

6. What part of a mite are 6fur. 26pol. 3yds. 2f.. 

fur,]^ohyds,ft'. feet, 
6 26 3 2:5x4400 Num. 

a mile «6280 Denom. Ans. if Jg=f . 

7. Reduce 7oz. 4dwt. to the fraction of a lb* Troy. 

Ans. f . 

8. What part of ajt acre are 2 roods, 20 perches 1 

Ans. |. 

9. Reduce 54 gallons to the fraction of a hhd* of wine. 

, Ans. f . 

10. What part of a hogshead of wine are 9 gallons t 

Ans. }. 

1 1 . What part of a pound Troy are lOoz. lOdwt. lOgr. t 

Ans.*H. 

12. What part of a dollar are SOeti. t Ans* 4^ 
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DECIMAL FRACTIONS. 

A Decimal is a fraction whose denoininator is a uoit^ 
with as many ciphers annexed to it as the numerator has 
places ; and is asuallj expressed bj writing the numer« 
ator onlj with a point before it called the separatrfx. 
Thus ^, T^, T%^, are decimal fractions, and are ex-* 
pressed by ,5 ,25 ,236 respectively. 

The place of a figure in decimals, as in whole numbers, 
determines its relative value : That in the first place next 
the separatrix is 10th parts; that in the second, 100th 
parts, &c. decreasing in the same tenfold proportion to 
the right hand, as whole numbers increase decimally from 
units to the left hand. 

Ciphers placed at the right hand of decimals, make no 
alteration in their value ; for ,5 ,50 ,500, &.c. are decimals 
of the same value, being each equal to ^; but if placed 
at the lorft hand, the value of the fraction is decreased ia 
a tenfold proportion for every cipher prefixed ; thus ,5 
^05 ,005, ^^c. are 5 tenth parts, 5 hundredth parts, and 5 
thousandth parts respectively. In the following Table,, 
the doctrine is exemplified at large^ 

miMERATION TABLE, OR SCALE OP NOTA- 
TION. 



a 

OS 
GO 

§ ^ 

3 ^ 

7 6 



ADDITION OF DECIMALS. 

Rule. — Set the numbers so that the* decimal points 
may stand directly under each other, then add as in whole 
«ttBib6jrs, carrying one for every ten, and place the decl-^. 





• 




• 


i 


s 


s 
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mal point, in the sum, directlj under the decimal points 
of the numbers which have been added. 



EXAMPLES. 



£ 


$. 


124,6201 


3741,21 


5,92 


374,646 


17,1174 


8,46 


305,2165 


52117,42 


2,71 


91,5 


453,5840 





In this first example, the sum is 455 integers, or pounds^ 
^^^ jfiftS parts of a unit or pound ; or it is 455 units, and 
5 tenth parts, 8 hundredth parts, and 4 thousandth parts 
of a unit, or 1 ; the cipher at the right of the decimal 
places does not affect the value of the other figures, and 
it is, therefore, thrown awaj. 

Hence we may observe, that decimals, and Federal 
Money, are subject to one and the same law of notation^ 
and, consequently, of operation. 

For since 1 dollar is the money uuit^ and a dime being 
the tenth, a cent the hundredth, and a mill the thousandth 
part of a dollar, it is evident that any number of dollars, 
dimes, cents, and mills, is simply the expression of do^ 
lars, and decimal parts of a dollar: thus, 11 dollars, 6 
diipes, 5 cents«=:ll,65 or ll^^dol. &c. 

3. What is the sum of 276, +39,2 13+72014,9+417,+ 
5032, and+2214,296 acres ? Ans. 79993,411 acres. 

4. What is the sum of ,014+,9816+,32+,15914+ 
,72913+ ,0047 gallons ? Ans. 2,20857gal. 

5. Whatisthe sum of 27,1 48+918,73+140 16, +294304, 
+7138, and +221,7 bushels ? Ans. 3]6625,578bus. 

6. Add the following sums of dollars together, viz. 
•12,34565+7,891 +2,34+ 14,+0011. 

- Ans^|jgjg^7775 or f 36, 6di. 7ct8. 7tyvmills. 

7. To 9^090999 miles add one millioDth part of a milew 

Ajds^ lOfflikft. 
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SUBTRACTION OF DECIMALS. 

Rule. — Set the less namber under the greater in the 
same manner as in addition ; then subtract as in whole 
numbers, and place the decimal point in the remainder 
directly under the other points. 

EXAMPLES. 

$. £• yds. 

612,32 16,279 37, 

51,0942 8,0917 2,41 . 



561,2258 



4. From ,9l73ft. subtract ,2138. Ans. ,7035 foot. 

5. From $2,73 subtract $1,9185. Ans. $,8115. 

6. Subtract 91,713acres from 407. Ans. 315,287ac. 

7. What is the difieren<!e between 67tons and ,92 of a 
ton ? Ans. 66,08 tons. 

8. From 1 league subtract the millionth part of itself. 

Ans. ,999999 league. 

MULTIPLICATION OF DECIMALS. 

Rule. — Place the £Eictors, (whether mixed numbers, or 
pure decimals,) and multiply them, as in whole numbers ; 
and from the product, towards the right hand, point off 
as many figures for decimals as there are decimal places 
in the factors. But if there be not so many figures in 
the product, prefix cipheril to supply the defect. 

EXAMPLES. 

1. ' 2. 

21,41 yards. ,2616 ft. 

25,9 shillings. ,154 doll. 

19269 10464 

10705 13080 

4282 2616 



554,519 shiU. Ans. ,0402864 doll. Ans. 
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3. Multiply 3l,72rods by 65,3. Prod. 2071,316rodfl. 

4. Multiply ,62foot by ,04. Prod. ,0248foot. 
6. Multiply 5l,6yards by 21. Prod. 1083,6yards. 
6. Multiply ,051^ by ,0091. Prod. ,0004641^. 
7 Wbat cost 6,21 yards of cloth, at 2dols. 32ct8. 6 

mills per yard ? Ans. $14, 4d. 3c. 8^m. 

8. Multiply 7,02 dollars by 5,27 dollars. 

Ans. 36,9954dol8. or $36,99ct8. 5^m. 

9. Multiply 4ldols. 25cts. by 120dols. Ans. $4950. 

10. Multiply 3dols. 45cts. by 16cts. 

Ans. ,5520 or 55ct8. 2m. 

11. Multiply 65cts. by ,09 or 9cts. 

Ans. ,0585=5cts. 8^m. 

12. Multiply lOdols. by lOcts. Ans. $1. 

13. Multiply 341,45dQls. by ,007 or 7 mills. 

Ans. $2,394-. 

Note. — To multiply DeciiAal Fractions by 10, 100, 
1000, 6dc. is only to remove the separatrix so many pla- 
ces towards the right hand, as there are ciphers in the 
Inultiplier. 

EXAMPLES. 

Multiply $64,674 by $10. Ans. $646,74. 

Multiply $3,2158 by 1000 cords. Ans. $3215,8. 



DIVISION OF DECIMALS. 

Rule. — Divide as in whole numbers ; and observe the 
following rules for pouiting^T in the quotient. 

1. Point off for decimals^ the quotient so many fig- 
ures, as the decimal places in the dividend exceed those 
in the divisor. 

2. If the figures in the quotient are not so many as the 
rule requires, supply the defect by prefixing ciphers. 

3. If the decimal places in the divisor be more than 
those in the dividend, add ciphers as decimals to the divi- 
dend, until the number of decimals in the dividend be 
equal to those in the divisor, and the quotient will be in- 
tegers until all these decimals are used. And in case of 
a remainder, after all the figures of the dividend are used, 
and more figures are wanted in the quotient, iginex ci- 
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pbers to tbe remainder, to oontinae the di? isIdii as fiur as 
necessary. 

4. The first figure of the quotient will possess the same 
place of integers or decimals, as that figure of the divi- 
dend which stands over the unit's place of the first pro- 
duct. 

EXAMPLES. 
h Divide 3434,6056 by 43,6. 

Divisor. Dividend. Quotient. 
43,6)3424,6056(78,546 

3052 Ott What is potash per 

. ton, when 43 tons, IScwt. 

3726 cost $3424,0056 1 

3488 Ans. f78,54c 6m. 

2380 
2180 



2005 
1744 

2616 
2616 



2. Divide 761,2 miles by 2,1942 weeks. 

2,1042)761,2000(346,91 miles, and 10078 rem. 

3. Divide 7,735 rods by 3,25 Ans. 2,38 rods. 

4. Divide 3877875^ by ,675. Ans. 5745000^. 
6. Divide 1835,78 tons l%7,48. Ans. 245,42tons.+ 
6. Divide ,55736 cord by 4a Ans. ,01161cord.4* 
7- Divide 7,13 acres by 18. Ans. ,396acre.+ 

8. Divide 246,1476dols. by 603,25dols. 

Ans. ,40736dol.+ 

9. Divide 18651 3,239doIs. by 304,81dols. 

Ans. 611,9dols.+ 

10. Divide l,28dols. by 8^1 dols. 

Ans. ,164-I»et8. 4m.+ 

11. Divide 66ct8. by <<lol. 12cls. An8.5dimesor50cts. 
13. Divide 1 dollar by 12 cents. ^^ a-. « 

Atis. 8,333dols. or, $8, 38cts. Sm. 
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la If 21f or 21,75 yards of cloth cost 34,6l7dols., 
what is the price of one yard ? Ans. l,586doI.+ 

NoTK. — When decinals or whole niunhers, are to be 
divided by 10, 100, 1000, &>c. (viz:, uoity with ciphers,) 
it is performed by removing the separatrix in the divi- 
dend, so many places towards the left hand, as there are 
ciphers in the divisor. 

EXAMPLEB, 

{10 the quotient is 74,8dol8. 
100 - . 7,48doIs. 
1000 . - ,748dol. 

REDUCTION OF DECIMALS. 
Case 1. 
To reduce a Vulgar Fraction to its equivalent decimal. 
RvLE. — ^Diyide the numerator by the denominator^ an- 
nexing as many ciphers as are necessary ; and the quo- 
tient will be the decimal required. 

EXAMPLES. 

1. Reduce ^^ to a decimal. 

24)5,0000(,20833+Ans. 

200 
192 

80 ^ 

. ■ 72 • 

.80 

■ . 72 

8 Remainder. 

2. Required the equivalei^t decimal expressions for ^ 
iao<lf* Ans. ,25 ,5 and ,75. 

3. Reduce f to a decimal. Ans. ,375. 

4. Reduce 2V «nd f| to decimals. Ans. ,04 and ,407.+ 
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5. Redace ff and xH ^^ deeimals. 

Ans. ,88 and ,08689.+ 

Case IL 

To reduce numbers of different denominations to their equiv' 
alent decimal values. 
RuL£ 1. — ^Write the given numbers perpendicularly 
under each other for dividends, proceeding orderly from 
the least to the greatest. 

2. Opposite to each dividend, on the left hand, place 
such a number for a divisor, as will bring it to the next 
superiour denomination, and draw a line between them. 

3. Begin with the uppermost, and write the quotient 
of each division, as decimal parts, on the right hand of 
the dividend next below it ; and so on until thej are all 
used, and the last quotient will be the decimal sought. 

EXAJfPLES. 
1. Reduce 15s. 9f d. to the decimal of a pound. 



4 
12 
SO 



3, 
9,75 



15,8125 



,790625 the decimal required. 
52. Reduce 19s. to the decimal of a pound. 

Ans. ,95. 

3. Reduce 10s. 9d. Iqr. to the decimal of a pound. 

Ans. ,5385416.+ 

4. Reduce Id. 2qrs. to tha decimal of, a shilling. 

Ans. ,125. 

5. Reduce lOoz. 18dwt. 16grs. to the decimal of a 4k 
Troy. Ans. ,911111.+ 

6. Reduce lOoz. 14drs. to the decimal of a hundred 
weight. Ans. ,0060686.+ 

7. Reduce 3 rods 24feet, 6 inches to the decimal of a 
mile. Ans. ,00994318.+ 

8. Reduce 1 pint to the decimal of a gallon. 

Ans. ,125. 

9. Reduce 2 months, 2 weeks, 2 days to the decimal 
of a year. Ans. ,197802.+ 

H >^ 
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10. Reduce 38. 4d. New-Eugland currency to the de- 
cimal of a dollar. Aos. ,555555.+ 

Case TIL 

To reduce any number of shillings, pence and farthings 
by inspection to the decimal of a pound. 
Rule. — Write half the greatest even number of shil- 
lings for the first decimal figure, and let the farthings in 
the given pence and farthings possess the second and 
third places ; observing to increase the second place bj 
5, if the shillings be odd ; and the third place bj one, 
when the farthings exceed 12, and by 2, when they ex* 
ceed 36. 

EXAMPLES. 

1. Find the decimal of 15s. 8^d. by inspection. 

,7=J of 14s. 
,05 for the odd shilling. 
,034r=:farthings in S^d. 
,001 for excess above 12. 

,785=decimal required. 

2. Find by inspection the decimal of 128. 6Jd. 

Ans. ,628. 

3. Find by inspection the decimal of ISs. 10|^d. 

Ans. ,943. 

4. Find by inspection, and add together the decimal of 
13s. 6d., 9s., Is. 9d., 5d. f , and l^d. Ans. .£1,242.+ 

Case IV. 
To find the value of any given decimal in terms of the 
integer. 
Rule 1. — ^Multiply the decimal by the number of parts 
in the next less denomination, and cut off as many places 
for a remainder on the right hand, as there are places in 
the given decimal. 

2. Multiply the remainder by the parts in the next in- 
feriour denomination, tin4 cut off for a remainder as be- 
fore. 

3. Proceed in this manner through all the parts of the 
integer, and the several denominations, standmg oa the 
left handy will make the answer. 
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EXAJUPLES. 
I. What is the value of 974*26 of a pound! 
,7426 
20 

8. 14,8520 

' 12 



d. 10,2240 
4 



,8960 Ads. 14s. 10^.+ 
% What is the value of ,384 of a shilling? Ans. 4j^.-f 

3. What is the value of ,6725cwt., at 2Dlb. a qr. 

Ans. 2qrs. 171b. 4oz. 

4. What is the value of ,61 of a tun of wine t 

Ans. 2hhds. 27gals. 2qt8. lpt.+ 
6. What is the value of ,25 of an hour ? 

Ans. 15 minutes. 

6. What is the value of ,867 of a day ? 

Ans. 20h. 34m. 4s. + 

7. What is the value of ,125 of a gallon 1 

Ans. 1 pint. 

Case V. . 

To find the value of any decimal of a pound hy inspection. 

Rule. — ^Double the first figure or place of lOths for 
shillings, and if the second be fiye^ or more than 5, add 
another shilling, then call the figures in the second and 
third places, afier the 5 (if contained) is deducted, far- 
things ; abating 1 if their number is more than 12, and 
two if more than 36 ; the result will be the answer. 

EXAJ^PLES. 

I. Find the value of ,785^ by inspection. 
l4sf.=double 7. 
Is. for 5 in the fihtce of lOths. 
8J=«35 ftirthings. 
■ : ■"■ \ abated for the excess above 12. 

15s. 8j^d. Answer. 
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2. Find the value of ,976^6 by inspection. 

Ans. 198. 6^<L 

3. Find the value of ,542<£ bj inspection. 

Ans. 10s. lOd. 

4. Find by inspection and add together the values of 
,252.£, S75£, ,096^^, ,763j^, and ,008je. 

Ans. .£1 19s. 10^. 

■*^^^ O •►>^ 

^ REDUCTION OF CURRENCIES. 

CASE I. 

'To reduce the currencies of the several United States , where 
a dollar is an even number of shillings, to Federal Money* 

RuL]& l.-^When the sum consists of pounds only, an- 
nex a cipher to it, and divide by half the number of ahil- 
lingain a dollar ; and" the quotient will be dollars ; if 
there be a remainder, annex ciphers to it* and divide 
ag^in, by which you will get the cents, &c. 

2. But if the sum consists of pounds, shilMngs, pence, 
&e» bring it into shillings, and reduce the pence and far- 
things to a decimal of a shilling ; annex said decimal to 
the shillings, with a decimal point between ; then divide 
the whole by the number of shillings contained in a dol- 
lar, and the quotient will be dollars, cents, mills, &c* 

EXAMPLES. 

1. Reduce £1^ New-England, Virginia, &e. currency, 
to Federal Mon^y. 

3)730 

$243,33^cts. Ans. 

2. Reduce <£45 15s. 7^d. New-England currency to 
Federal Money. 

20 ^' 

5. d. j-d.sB,5 

A dollar==6)915, 625 12)7,500 

$152, 604+ Ans. ,625 decimals?^ 
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3. Reduce ^10*54s. 3fd. New-York and North-Car- 
olina currency to Federal Money. 

£. s. d. 

105 14 3J i—,75 of a penny. 

20 d. 

s. 12)3,7500 

A aollar«8)21i4, 3125 

,3125 decimal «r J 

$264, 289^+ Ans. 
c. m, 

4. Reduce £431 New-York currency to Federal 
Money. 

4)4310 

$1077, 50cf5. Ans. 

RuL% 2. — Bring the given sum into a decimal expres- 
sion by inspection, as in case 3 of decimal fractions ; 
then divide the whole by ,3 in New-England, &c. cur- 
rency, and by ,4 in New-York, &c. currency ; and the 
quotient will be dollars, cents, &.c. 



EXAMPLES. 

1. Reduce .£54 8s, 3}d, New-England currency to 
Federal Money. <£. 

,3)54,415 decimally expressed. 

$181,38c.+ Ans. 

2. Reduce 75. 11^. New-England currency to Fed- 
era] Money. 

7s. llfef. =5^0,399 decimally expressed. 
Then ,3),399 

$l,33c. Ans. 

3. Reduce ^513 I6s. lOc?. New-York, &c. currency 
to Federal Money. - , * 

£. -.;^ 

,4)513,842 decimally expressed. . ^' 

f I264,60^c. Ans. 
H9 
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4. Reduce 19e. 5fd. New-Tork» 6c0l carrenej to Fed- 
eral Money. i. 

,4)0,974 decimal of I9s. dfd. 

92, 43^c. Ans. 

Note. — ^By the preceding rule, you may carry on the 
decimal to any degree of exactness ; but in ordinary prac- 
tice, the following Contraction may perhaps be useful. 

Rule 3. — To the shillings contained in the given silm, 
annex 8 times the given pence, increasing the product by 
2 ; then divide the whole by the number of shillings con- 
tained in a dollar, and the* quotient will be cents. 

EXAMPLES. 

1. Reduce 45s. 6d. New-England, ^c. currency, to 
Federal Money. 

s, 6x8+2«:50 to be annexed. 

6)45,50 

97,58fc. Ans. or 6)4550 

— — $ c. 

758+cents»7,5d 

2. Reduce <£2 lOs. 9d. New-York, &c. currency, to 
Federal Money. £St I0s.«r50s. 

9x8-h2as74 to be annexed. 
Then 8)5074 s. 

fc. Or thus 8)50,74 

63l+centos6,34 

$6,34^. Ans. 

Note. — ^When there are no pence given in the sum, 
you must annex two ciphers to the shilliiigs ; then divide 
as before, &c , * 

3. R^uce £^ 5s. New-England currency, to Federal 
Money. 

^5s.«658. Then 6)6500 

— $ c. 

1063^cU.»l0t83i Ans. 
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CAS«U. 

To reduce the currency of NeuhJersey^ PenmsjfhamOt 
Delaware, and Mcuryland, to Federal Money. 

Rule. — Multiply the given sum by 8, and divide the 
product by 3, and the quotient will be dollarsi d&c* 

EXAMPLES. 

1. Reduce ^£245 New-Jersey, Sec. currency, to Fed* 
eral Money. 

,£245x8sl960, & 196a+3»9653i»9653,33^. Ani. 

Note. — When there are shillings, pence, See. in the 
given sum, reduce them to the decimal of a pound, then 
multiply and divide as in the preceding question. 

2. Reduce ;£36 lis. 8^ New-Jersey, &c. currency, 
to Federal Money. 

£36^854 decimal value. 

8 



3)292,6832 

997,561^%+ Ans. 
, c. m. 

3. Reduce 17s. 9d. New-Jersey, &c. to Federal Mon- 
ey. Ans. $2,36c. 6f m. 

CASE m. 

To reduce the currency of South-Can^na^ and Georgia^ 
to Federal Money. 

Rule. — Multiply the given sum by 30, and divide th^ 
product by 7 ; the quotient will be dollars, cents, d&o. 
Or, multiply by 3 and dyride by fl. 

EXAMPLES. 

I. Reduce £\Q0 South-Carolina and Georgia, correii- 
CT, to Federal Money. ^ « . . 

J8l00x30«300a; 3000-*-7«$488,67l4+ Ans. 
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% Reduce £5i 16s. 9}^P&eorgia currencj to Feder- 
al Monej. 

54,8406 decimal expression^ 
30 



7)1645,2180 

$235,0311+ Ans. 
3. Reduce lis. 6d. South-CaroliQa, d&c. to Federal 
Monej. Ans. $2 46c. 4m. + 

CASE IV. 

To reduce the currency of Canada and Nova^Scotia, to 
Federal Money. 

Rule. — Multiply the given sum by 4, if it contain 
pounds only, and the product will be dollars. If it con- 
tain shillings, reduce the whole to shillings, and divide by 
5 ; if it contain pence, reduce the whole to pence, and 
divide by 60 ; and the quotient, in either case, will be dol- 
lars ; to the remainders, if there be any, annex ciphers, 
and continue the division, by which you will obtain the 
cents and mills. 

Or, when the given sum contains shillings, pence, &c. 
reduce them to the decimal of a pound, annex the deci- 
mal to the pounds, and multiply the whole by 4 ; the pro- 
duct will be dollars, cents, &>c. 

EXAMPLES. 

1. Reduce d6l25 Canada and Nova-Scotia currency, to 
Federal Money. 

125 
4 

$500 Ans. 

2. Reduce £^ 14s. Nova-Scotia currency, to Federal 
Money. 

£. s. £. ^ 

68 14 Or 68, 7 decimal expression. 

20 4 



5) 1374 $274,8 dimes. Ans. 

$274,80ct8. Ans. 
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3. Reduce £4S 176. 9<L Canada and Noya-Scotui cur- 
rency to Federal Money. 
£. s. A 

45 17 9 £. 

20 Or 45,8875 decimal expression. 



917 

12 $183,5500 

c. 



6,0)1101,3 

f 183,55ct8. Ans. 

4. Reduce £58 13s. 6^d. Canada, d&c. to Federal 
Money. 

£. s. cL 

58 13 64^ ^^,5 of a penny. 
20 £. 

— — Or 58,67708 decimal expression. 

1173 4 

12 $. cm. 

g234,70832«234,708T%+Ans. 

6,0)1408,23^ 

$234,708^ Ans. 
c. m. 

5. Reduce ^528 17s. 8d. Canada, dtc. to Federal 
Money. Ans. $2115,53cts.-(. 

6. Reduce £1 2s. 6d. Nova-Scotia, &;c. money, to 
Federal Money. Ans. $4,50cts. 

7. Reduce 13s, ll^d. Nova-Scotia, dtc. money, to 
Federal Money. Ans. $2,79cts.+ 

CASE V. 
To reduce the money of Great Britain to Federal Money. 

Rule. — If the given sum be pounds only, multiply by 
40, and divide by 9, or multiply by 4, and divide by ,9 ; 
the quotient will be dollars ; if there be any remainder, 
annex ciphers to it, and continue the division ; the quo- 
tient M'ill be cents, ^c! But if it consist of pounds and 
shillings, reduce it to shillings, th^n double them, and 
divide as before. And if it oontain pounds, shillings, 
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«ncl peoce, reduce it to pence, and divide by 54, the num- 
ber of pence in a dollar. 

Or, when the sum consists of pounds, shillings, and 
pence, reduce the shillings, &c.to the decimal of a pound, 
then multiplj the whole by '40, and divide by 9. 

EXAMPLES. 

1. Reduce J836 sterling into Federal Money. 

36x40 

»$160 Ans. 

9 

2. Reduce £36 9s. sterling into Federal Money. 

£. s. £. 

36 9 Or 36,45 decimal expression. 

20 40 . 



729 9)1458,00 

2 

$162 Ans. 

9)1458 doubled. 

»162 Ans. 
Reduce ^579 l7s. 9d. sterling into Federal Money. 

£. s. d. 
579 17 9 £. 
20 Or 579,8875 decimal expression. 
40 



11597 



12 9)23195,5000 

$. c. m. 



54)139173(2577,277+An.$2577,2777+Ans. 

4. Reduce ^100 sterling money, to Federal Money. 

Ans. $444,44|c. 

To reduce Federal Money to the currency of 

( N^'^^l^^^^ ) . r Multiply the given sum by ,3 
1. < ^ r^r^^' ^ > 3 ^ & the product will be pounds, 

V, J. etiTiessee* j 

/ TIT - XT 7 J % -• f Multiply the given sum by ,4 
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/ NeuhJersty^ '\ r Multiply the given sum hj 3, 
n 1 Pennsylvania, f -I ) and divide the product by 8, 
* \ Delaware and l^j and the quotient will be pounds 
C Maryland, J (, and decimals of a pound. 

r Multiply the given sum by ,7 
South-Carolina ) ^ ) and divide the product by 3, 
and Georgia, ]^\ and the quotient will be pounds 
C and decimals of a pound. 



{ 



EXAMPLES IJf THE FOREGOIKG RULES. 
1. Reduce $152,60ct8. to New-England currency. 
.3 



.£46,780 Ans. £45 158. 7d. ^, 

20 But the value of any decimal of a pound; 

may be found by inspection, as in case 6, 

s. 15,600 of Decimal Fractions, page 87. 
12 



d, 7,200 

2. Reduce $196 into Virginia, dtc. currency. 
196 
,3 

£58,8Ans.=.£58 16s. 
3. In #629, how many pounds New-York, &c. currency ? 
629 
,4 

£251 fi Ans.=^251 12s. 

4. Bring $110,51cts. into New-Jersey, &c. currency. 
H0,51 

3 Double ,4r=8s. Then take 2 from 41 « 

39 for farthiogs=:9d. 3qrs. See Case 5 

8)331,53 of Decimals, page 87. 

^^41,441 AnB.tsMl Ss. 9|d. by inspection. 
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5. How many poands, &c. South-Carolina, &c. cur- 
rency in ff65,^cts. 8niills ? 
65,368 



3)45,7576 

i£15,25253 Ans.ax^l5 5s. O^d. 

CASE IL 

To reduce Federal Money to Canada and Nova-Scotia 
currency. 

Rule. — ^Divide the dollars hy 4, and the quotient will 
be pounds ; to the remainder, if there be any, annet the 
cents, &c. and to that number, annex a cipher ; then halve 
that number, and cut off the left hand figure or figures 
less than ^0, for shillings ; the remaining figure or figures 
multiply by 12, and cut off just as many right hand fig- 
ures from the product as you multiply ; the left hand 
ones are pence, &,c. 

Or, multiply the given sum by 60, the number of pence 
in a dollar, and if it contains cents, cut off two figures on 
the right, if mills, three ; those on the left are pence, 
which must be reduced into pounds. The figures cut off 
will be decimals of a penny. 

Qr, lastly, divide the given sum by 4, and the quotient 
will be pounds, and decimals of a pound. 

EXAMPLES. 

1. Reduce '$183,55cts. into Canada and Nova-Scotia 
Money. 

$ 

4)183 

^45 — and 3 remain to be placed before the 
55 cents. 355, to which annex a cipher. 3550 halved, 
or divided by 2=1775, of which cut off the two left hand 
figures, as they are less than 20, which are shillings 17,75. 
75xl2»900, of which cut off the two right hand figures 
because you multiply two =9,00; and the. 9 on the left 
are pence ; the answer is, therefore, J&45 17s. 9d. 
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Bjthe second method: 1 83,S5x60«1 101300, from 
which cut off the two right hand figures, and it is 11013, 
which are pence. These reduced, are £45 17s. 9d. Aus. 

By the last method : $. c 

4)183,55 

.£46,8875«.£45 17s. 9d. Ans. 

2. Bring S741 into Noya-Scotia currency. 

Ans. £ 185 5s. 

3. What sum, Nora-Scotia money, is equal to $31 1, 
75cts. t Ans. ^77 18s. 9d. 

4. In $S907,56cts., how miich Nova-Scotia money 1 

Ans. ^726 ITs. 9id.+ 

5. How many pounds, &c. Canada money are in 
e2114,50ct8. 1 Ans. ^528 i2s. 6d. 

CASE III. 

T(^ reduce Federal Money to the money of Great Britain* 

Rule. — Multiply the given sum by 9, and divide the 
product by 40 ; or multiply the given sum by ,9 and di* 
vide the product by 4 ; and, in either case, the quotient 
will be the answer in pounds, and decimals of a pound. 

exa:j^ples. 

1. Reduce $l83,55cts. into sterling money. 
183,55 
9 

Or 183,55 

4,0)165,195 ,9 

j€41, 29875 4)165,195 

20 L 

^-^.-. rf41,29875==:;§41 5s. ll^d. by in- 

9.5,97500 spection. 
12 



d. 11,700 
4 

9rs.2,d £4\ 58. lid. 2,8qrs. Ans. 
d. Brtnf t947,44c. 5m. into English money. 

Ans. £6& 13s. d^M- 
3. Show the Take of $1000 in British moneys 

Ans.ie225. 
I 
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4. Tell me what sum, Id sterling money, is just equal 
to $2466,33cts. 3^milU. Aos. JS554 IBs. 6d. 

RULE OF THREE. 

The Rule of Three teaches to find a number having 
the same proportion to a given number, that two other 
given numbers have between themselves. For this reason 
it is sometimes called the Rule of Proportion. It is call- 
ed the Rule of Three, because in each of its questions 
there are given three numbers at least. And because of 
its excellent and extensive use, it has been often named 
the Golden Rule, 

Rule. — Write down the number, which is of the same 
kind with the answer or number required. 

Consider whether the answer ought to be greater or less 
than thi« mimber; if greater, write the greater of the 
two remaining numbers on the right hand of it for the 
third, and the other on the left for the first number or 
term ; but if it ought to be less, write the less of the two 
remaining numbers in the third place, and the other in 
the first. 

Multiply the second and third terms together, divide the 
product by the first, and the quotient will be the answer. 

Note 1. — It is sometimes most convenient to multiply 
and divide as in Compound Multiplication and Division. 
But when it is not, then reduce each of the compound 
terms to the lowest denomination mentioned in it, and 
reduce the first and third to the same denomination ; then 
will the answer be of the same denomination with the 
second term. And the answer may afterwards be brought 
to any denomination required. 

2. When there happens to be a remainder after the 
division, reduce it to the name next below the last quo- 
tient, and divide by the same divisor ; so shall the quo- 
tient be so many of the said next denomination ; do this 
as long as there is any remainder, or till you h^ve reduc- 
ed it to the least name, and ail the quotients together 
will be the answer. 
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8. Jf the first term, and'either the 5M or 3d, can be di- 
Tided by any number, without remainder, let theoi be di- 
vided, and the quotients used instead of them. 

4. There are four other methods of operation besides 
the general one above delivered, any of which, when 
possible, performs the work much shorter than it. They 
are thus : 

Firsts Divide the 2d term by the 1st, multiply the quo- 
tient by the 3d, and the product will be the answer. 

Secomdy Divide the 3d term by the Ist, multiply the 
quotient by the 2d, and the product will be the answer. 

Third, Divide the 1 st term by the 2d, divide the 3d by 
the quotient, and the last quotient will be the answer. 

Fourth, Divide the Ist term by the 3d, divide the 2d 
by the quotient, and the last quotient will be the answer. 

Two or more statings are sometimes necessary, which 
may always be known from the nature of the question. 

The method of proof is by inverting the question. 

EXAJ^PLES. 
1. What is the value of 2tb. 60?. I9dwt. of gold, at 
Jg3 198. lid. an ounce ? 

oz. -£, s, d, }^. 02. dwt. 

1 : 3 19 11 2 : 2 6 19 
20 20 12 

20 



79 

12 


80 
20 


959 
619 


619 


8681 
959 
6754 





2,0)59362,1 

12)29681^ Pence, which divided by 12 and 

20, gives the answer in pounds, 

2,0)247,3s. 5d. &c. 

Ans. Jei23 138. 5^d, 
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2. K 9tb' of tpbaceo co^t I Mhv ao cento, wiwit wiU 

lb- 8*<?^^. ife. 

V : J,?0 : : 9ft 
130 

9)3^ 

$3,33^ Ani. 
8. If 25fc. of tobacco cost $8,33^, what will Qft. cost i 
jfe. $. c#s. j^. 

25 : 3,33^ : : 9 

25)3000(120 cents, or #1,^0 the Ap. 
25 

50 
50 



4. What is the value of a firkin of butter containing 
56f^. at lO^d. per pound 1 

tb- ^- qrs. ffe. 

1 : 10 2 : : 66 

8 

56«7x8 

8.7 
7 



<sra 9 the Answer. 
5. If 7cwt. Iqr. of sugar cost SOdola. 10c., what will 
be the price of 43cwt 2qr. ? Ans. 821(5, 60c. 

cuft, qr. $, cts. ctot, qr^ 

7 1 : 36,10 : : 43 2 
4 17 4 4 

29 1444 TtT 

2527 
361 



29)628140(21660cts.«$216, 60ct8. 
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6. If 6iiorses eat*2t basbels of oats in a month, how 
many bushels will 20 horses eaf in the same time.? 

Hm'^ Bus. Hot. Bus. 

6 : 21 :: 20 : 70 Ans. 

7. A man bought sheep Idol, llcts per head, to the 
amount of 51dol. Gets : how many sheep did he buy t 

9 cts. sh. $ cts. sh. 

1,11 : 1 :: 51,06 : 46 Ans. 

8. What is the value of an cwt. of sugar at S^d.^ per 
ft., 25tb. a qr. ? 

ife. d. qr. ffe. £.s.d. 

1 : 5 2 : : 100 : 2 5 10 Ans. 

9. How much in length of that which is 4^ inches 
broad will make a square foot ? 

Breadth, Length. Breadth. Length. 
4J : 12 :": 12 : 2ft. Sin. Ans. 

10. Bought 6 casks of raisins, each weighing Icwt. Iq. 
12J^Jb. ; what will they come to at J82 Is. fed. per cwt* T 

Cwt. ^ s.d. Cwt. qr. ft- ^ s. d. 

1: 2 18 :: 1 I 12J+6 : 17 4f + Ans. 

11. If a man spend 2 dollars 45 cents a week, what 
will it amount to in a year ? 

d'ys. $. cts. d'ys. $. cts. 

7 : 2,45 : : 365 : 127,75 Ans. • 

12. What is the value of a pipe of wine at lO^dw per 
pinti 

Pint. d. Pipe. £^ s. 

i : 10^ :: 1 : 44 2 Ans. 

13. How mfiny quarters of corn can I buy for 280 dol- 
lars, at f of a dollar per bushel ? 

Ans. 52 quarters, 4 bushels. 

14. What is the value of 2qrs. Ina. velvet, at 19s. 8^d* 
per ell English ? Ans. 8s. lO^d. ^V 

15. Suppose 18 yards of broadcloth l^yds. wide is ta 
be lined with shalloon that is J of a yard wide ; how many 
yards of. shalloon will be sufficient 1 Ans. 36 yds. 

16. If 52 yards of cloth cost 156 dollars, how much 
will 4 yards cost t Ans. 12 dollars. 

17. Bought 36 yards of cloth for 1.08 dollars, and sold 
the same at 3^ dollars per yard ; how much did I gain ? 

■ '• o • Ans. 18 dollars. 

I 2 
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18. If 7yds. of ribboD ooti 9b. id.', what wHl HKyds. 

COlt? ABt.iS3. 

19. If a man earn Qi'dollara in 4 montbt» how long 
mast he work at th^ saoie rate to pay a debt of 300 dol* 
lara t Ans. 18 months, 3 weeks. 

20» If an ounce of silver be worth 1 dollar, 10 cents, 
what is the value of 10 silver spoons, each weighing loz. 
4 pennyweights ? Ans. 13dolIs. 20cts. 

21. If 8f yards cost 4 dollars 20 cents, wfiat will 13^ 
yards cost t Ans. 6dolls. 48cts. 

22. How long will it take 5 men to do the same work 
which 37 men qan do in 15 days ? Ans. Ill days. 

23. what will 4 hogsheads of wine come to contain- 
ing, viz. 79i, 84j, lOlf , and 1 12 gallons, at 6s. 9d. per 
gallon t Ans. dei27 4s. 9d. 

24. Bought 3hhds. of sugar, each weighing 8cwt. Iqr. 
12}^. at 7dol]s. 26cts. per cwt ; what come they to, 25^^. 
to the qr 1 Ans. $ 182,29c. 8f m. 

25. If a chest of hyson tea weighing 79|b. neat, cost 
dS32 lis. 9d., what is it per pound ? Ans. 8s. 3d. 

2d. B owes £2119 17s. 6d., and he is worth but ^13*24 
18s. 5^d. ; if he delivers this to his creditors, how much 
4o they receive on a pound 1 ^ Ans. I2s. 6d» 

.27. A merchant failing in trade, owes in all 29475 dol- 
lars, and delivers up his whole property worth 21894 dol- 
lars, 3 cents ; how much per cent, does he pay ; and what 
is B's loss to whom he owed 325 dollars ? 

Ans. — He pays $74,28cts. per cent, 
and B loses $83,59cts. 
28. If a staff, 4 feet, 8 inches in length, cast a shadow 
6 feet ; how high is that steeple whose shadow is 153 feet t 

Ans. 119 feet. 
20. Bought 270 quintals codfish for 780 dollars ; freight 
97 dollars, 70cts. ; wharfage, truckage and other expenses 
30 dollars, GOcts. ; at what must I sell them per quintal, 
80 as to gain 143 dollars on the whole 1 

Ans. g3,G7cts. lm.+ 

W. If f of a farm cost $1081, what is the whole 
worth t 

fif. $« fif. $. etSb m. 

3 : 1081 : : 5 : 1801,66 6+Ans. 
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31. If A man fpead 46 centa a daj, wkat will it atudiint 
to in a year ? Ads. $ 1 67,90. 

32. Lent a friend 292 dollars for six montbt ; sometime 
afterward he lent me 4()3 dollars ; how long must I keep 
it to balance the favour ? Ans. 4m. 1 w^2d.+ 

33. If 100 dollars gain 6 dollars interest in one jear, 
faow much will 480 dollars gain in the same time t 

Ans. 826,80. 

34. If 480 dollars, gain 28 dollars, 80 cents in one year, 
how much will it gain in 87 days 1 

Ans. 96,86cts. 4m. + 

35. How much land, at 2 dollars, 50 cents per acre, 
must be given in exchange for 360 acres, at 3 dollars^ 75 
cents per acre 1 Ans. 540 acres. 

36. Bought a silver cup weighing 9 ounces 4 penny- 
weights 16 grains, for £3 2s. 3d. 3qrs.f ; what was it per 
ounce ? Ans. 6s. 9d. 

37. There is a cistern which has four cocks ; the first 
will empty it in 10 minutes, the second in 20 minutes, 
the third in 40 minutes, the fourth in 80 minutes; in 
what time will all four running together empty it T 

Ans. 5min. 209ec. 

38. A hired two men,^ and C, to cut wood for 50cts. 
per cord ; B could cut a cord in 4 hours, C in 6 hours ; 
how long would it take both to cut 1 cord ! « 

Ans. 2 hours, 24 minutes. 

39. If, when wheat is' 6s. 3d. per bushel, the penny 
loaf weigh 9 ounces, what ought it to weigh when wheat 
is 8s. 24d. per bushel 1 Ans. 6oz. I3drs.+ 

40. When a man's yearly income is 949 dollars, how 
much is it per day ? Ans. 9%66ctB, 

41. What is the commission on 1525 dollars at 4^olls. 
per cent. ? Ans. S68,62ct8. 5m. 

42. What will 374 feet of boards come to at 1 J<^ents 
per foot t Ans. 95,6lcts. 

43. What will 39 thousand 6 hundred and 30 casts of 
staves come to at 15 dollars 50 cents per thousand T 

Ans. $614,73cts. 

Note. — ^2 staves make 1 cast; 50 casts 1 hundred; 
10 hundred 1 thousand i in Maine, by a late law of this 
State. 
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► 

44. If the inventory of a town be 358400 dollars, upon 
which there is assessed a tax of 850 dollars, what will it 
be on a dollar ; and what will B's tax be, whose estate 
in that town is valued at 1792 dollars ? 

• A i 2mills T^+ on a dollar, and' 

^"®' \ B's tax will be g4,25cts- 

45. What will the charter of a ship of 306 tons amount 
to, from Maj 28 to October 10th following, at 2 dollars 
per ton, per month of 30 days ? . 

Ans. 2774 dollars, 40 cents. 

Note. — The days of receiving and discharging are 
both included. 

46. If 4^ hundred weight may be carried 36 miles for 
35s. how many pounds can I have carried 20 miles for the 
same money, 25tfe. a quarter. Ans. SlOffe. 

47. Sold a ship for £537, and I owned f of her ; what 
was my part of the money ? Ans. «£20I 7s. 6d. 

48. What quantity of water must I add to a pipe of 
mountain wine valued at J^33, to reduce the first cost to 
4s. 63! per gallon 1 Ans. 20f gallons. 

49. A and B depart from the same plSce, and travel 
the same road ; but A goes 6 days before B, at the rate of 
21 miles a day ; B follows at the rate of 28 miles a day ; 
in what time and distance will he overtake A ? 

^^g (18 days. 
* \ 504 miles« 

50. A factor bought a certain quantity of broadcloth 
and drugget, which, together, cost £81 ; the quantity of 
broacirloth was 50 yards, at 18s. per yard, and for every 
5 yards of broadcloth he had 9 yards of drugget ; I d6* 
mand how many yards of drugget he had, and what it 
cost him per yard 1 Ans. 90yds. at 8s. per yd. 

51. If 60 gallons of water; in one hour, fall into a cis- 
tern containing 300 gallons, and by a pipe ii> the cistern, 
35 gallons run out in forty minutes ; in what time will it 
be filled 1 Ans. 40 hours. 

: 52. How many yards of .cloth 3qrs. wide, will be equal 
in measure to 30 yards, 5qrs. wide. Ads* 50yds. 

53. Bought a pipe of wine for 84 dollars, and found it 
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leaked out 17 ^lons ; I sold the remainder at 12^ets. a 
pint ; did I gain or lose, and how much t 

Ans. I gained 30 dols. 
M. How many yards of paper, 3 quarters wide, will 
paper a room, 30 feet long, 24 wide, and 12 high, deduct- 
ing 81 square feet for fire-place, door, and windows t 

Ans. 180 yards. 

55. A garrison consisting of 1500 men, being besieg- 
ed, hare provisions for three months only ; but it being 
necessary they should hold out five months, how many 
men must depart, that the same provisionjB may serve that 
time ? Ans. 600 men. 

56. A regiment of soldiers consisting of 1000 men, are 
to have new coats, and each coat is to contain 2yds. and 
Ic^. of cloth that ia^qaarters wide ; how much shalloon, 
that is 3 quarterswide, will line them ? Ans. 3750yds. 

57. A merchant shipped for the West-Indies 39000 
feet of boards, at $8,20cts. per M. ; 300 quintals offish, 
at $2,60cts. per quint ; 15000 shingles, at 92,20cts. per 
M.; 34000 hoops, at 81,60cts per M. ; and 2 1000 in 
cash; and in return, he had 3000 f^. of indigo at 56 
cents per f^. 2560 gallons of molasses, at 20cts. per 
gal. ; 1000 pounds of coffee, at 18cts. per ^. ; and 18owt. 
of angar, at 94,50ots. per cwt. ; and his charges on the 
Toyage were $l53,80cts. Did he gain, or lose, by this 
Foyage ? Ans. He gained 01 16. 

PRACTICE- 

PaACTicE is a contraction of the Rule of Three, when 
the first term happens to be a unit, or 1 ; and is a concise 
method of ascertaining the value of goods, &c. where 
money is reckoned in pounds, shillings, and pence ; but, 
since reckoning in Federal Money, in all kinds of busi- 
ness, has become universal in our country, it has here 
grown into almost, total disuse. I shall, therefore, pre- 
sent few examples in this Rule to the attention of the 
atodent ; and these chiefly in Federal Money. A table 
of aliquot or even parts of weight he will find annexed to 
Q^ap2, in Tare and Tret, page l09. 
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Case I. 
When the price is an even part of a pound. 
Rule. — Find the value of the given quantity, at one 
pound per yard, &^c. and divide it by that even part, and 
the quotient will be the answer in pounds. 
EXAMPLES, 
1. What will 129 j^ yards cost, at 2s. 6d. per yard 1 
The quantity itself is the price at ^1 per yd. 
2s. 6d.=| of £. 

£. 8. 
2s. 6d.(^) 129 10 value at ^1 per yd. 



Ans. i£16 3s. 9d. value at 2s. 6d. per yd. 

2. What will 461 bushels of oats cost, at 1 s. 8d. per. 
bushel 1 ' Is. 8d.r=^ of a £. Ans. £38 8s. 4d. 

3. What will 211:^^ bus. of corn cost, at 4s ? 

4s. =-1. Ans. £42 5». 

4. What will 543 bus. of wheat cost, at 6s. 8d. ? 

6s. 8d.=:^. Ans. ^6181. 

5. What will 127 gallons of wine cost, at Ss. 4d. ? 

3s. 4d.»f Ans. £21 3s. 4d. 

6. What will 687^ bushels of salt cost, at 5s. 1 

5s. =i^. Ans. £171 17s. 6d. 

CASE II. 

When the price is Federal Money, hut the quantity of the 
goods is in severed denominations. 
Rule. — Multiply the price by the integers in thp^given 
quantity, and take pai:ts for the rest from the price of an. 
integer ; which added together, will be the answer. 
EXAMPLES. 
I. What cost 9cwt. Iqr. 8tb« of sugar at*$8,C5cts. per 
cwt. $ cts. 

Iqr.i 



itb- 



j8, 


65 




9 


77, 


85 


2, 


1625 


» 


5406+ 


9 


0772+ 



$80, 6303+ Ans. 



=|80,63ct8. 
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2. What cost 7cwt. 3qr. 16fe. of raising, at $9,58cts. 
per cwt. 1 Ans. $75,61cts. 3m.+ 

cwt. qr. ft. 

3. 12 7 of Russian iron, at $6,34cts. per. cwt., 
at 25Ife. a qr. ? Ans. $76,52cts. 3m. + 

cwt.qr.lb. 

4. 24 of hemp, at 111 l,9lcts. per cwt. ? 

Ans. $2,55cts. 2m .+ 

5. 1 16 of pig lead, at $6,51ct8. per cwt. at25ib. 
a qr. ? Ans. $7,55cts. l|m. 

6. 2 21 of sugar, at $l0,24cts., per cwt., at 25tb. 
a qr. ? Ans. $7,272*5^8. 

7. 5 cords, 3A. Sin. of bark, at $4,50cts. per cord ? 

Ans. $24,56^ct8. 

8. 3tons, 5cwt. 2qr. of hay, at $25,10cts per ton ? 

Ans. $82,20icts. 

9. 1 ton, 9cwt. 3qr. 17Jb. of hay, at $4,44ct8. 4m. 
per ton, at 25^. a qr. ? Ans. $6,64cts. 8m.+ 

10. Hft. 5oz. 14dwt. of electary, at 83cts. per Jfe. ? 

Ans. $14,50cts.-|- 

11. 32ac. 1 rood, 14 perches of lahd, at $l,l6ct8. per 
acre ? Ans. 237,51cts.-f 

12. I4ac. 3 roods, 6 perches of land, at $10,50ct8. per 
acre *! Ans. g 1 55,20ats. + 

13. 6yds. 3qr. 2na. of cloth, at $7,82cts. 8ra. ? 

Ans. $53,8 Jets. 7^m. 

14. 8gal. 3qts. Ipt. 2gills of wine at $], 96cts. ? 

Ans. fl7,5lfct8. 

The Rule may be applied to other lyeights and meas- 
ures also. But perhaps all such questions may be better 
Twrougbt by multiplication of decimals. Take, for exam- 
ple, the 9th quei^tion in this Case. What will Iton 9cwt. 
^^^- l^It *^f hay come to, at $4,44cts. 4m. per ton, at 
25fJ3. a qr. 1 Ton. $ 9 c. m. 

Decimai expression 1,496x4,444= $6,648224 -b6,648+ 
answer. 
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TARE AND TRET. 

Tabs and Tret are practical rules for dedactiog cer- 
tain allowances, which are made by no^erchants aad 
tradesmen in selling their goods bj weight. 

Grross weight is the whole weight of any sort of goods, 
together wiUi the box, barrel, or bag, 6lc* that contains 
them. 

Tart is an allowance made to the buyef for the Weight 
of the box, barrel, or bag, &c. which contains the goods 
bought, and is either at so much per box, d&c, at so much 
per cwt., or at so knuch in the gross weight. 

Tret is an allowance of 4tb. in every 104^^. for waste, 
dust, &c., or 2^ of the whole tare=:suttle. 

Chff is an allowance of 2tb. upon every 3cwt. or 336[^. 

Suttle is the weight when part of the allowance is de- 
ducted from the gross. 

Neat weight is what remams after 'all allowances are 
made. 

CASE I. 

When the tare is a certain weight per box, barrel^ or 
bag, S^c. 

RuLE.--^Multiply the number of boxes, or barrels, &e. 
by the t^re, and subtract the product from the gross, an^ 
the remainder is the neat weight required. 

EXAMPLES. 

1. In 10 casks of alum, each weighing 3cwt. 2qrt. 
l^ib* S'OBS) tftf^ ^^Vb* P^f cask, how much neat ? 
Cwt. qr. ft. 
3 2 12 
10 



36 8 Gross. 
lSxl0ml50ft»l 1 10 Tare. 



34 2 536 neat, the answer. 
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2. In 241 barrels of figs, each 3qrs. lOf)^ gross, tare 
10|^. per barrel, how many pounds neat ? 

Ans, 22413}^* 

3. What is the necit weight of 21 hogsheads of tobac- 
co, each 5cwt. 2qrs. 171b. gross, tare lOOlb. per hogshead, 
at 251b. to the qr. 1 Ans. 98cwt. 71b. 

4. What is the neat weight of 4 chests of hjson tea, 
weighing, gross 961b. 971b. lOllb. and ia3lb., tare 201b. 
per chest ? Ans. 3171b. 

Case II. 
When the tare is a certain weight per cwt. 
RiiLE. — Divide the gross weight bj the aliquot* parts 
of an cwt. contained in tbe tare, and subtract the quotient 
from the gross, and the remainder is the neat weight. 
EXAMPLES. 

1. Gross 372c wt. 3qrs. 171b., tare 161b. per cwt., how 
much neat ? Cwt, qrs: lb, 

161b. is ^)372 3 17 

53 1 2f to^e subtracted. 

319 2 I4f4he answer. 

2. What is the neat weight of 7 barrels of potash, each 
weighing 4021b. gross, tare 101b. per cwt., at 251b. to 
the qr. 1 Ans. 25321b. 9|oz. 

* An^aUquot part of any number is such a part of it 
as, being taken a certain number of times, exactly makes 
that number — If 1001b. be taken for a cwt., 501b.=s^; 
25n>.=f 



Parts of an cwt 

2 qrs. is 

1 
161b. is - 
14 

8 . 

7 
Of. 100. 12^ 
10 
6 



TABLE OF ALIQUOT PARTS, 



i 

+ 
i 

i 



Parts of i cwt 
281b. is 
14 

8 . - 
7 

Of 501b. 25 
\^ 
10 
5 



Parts of i cwt. 
141b. is 

7 

4 - 

Si - - 
Of 251b. 12 J 

? 

3* 



i 
i 

i 
i 
i 
i 
i 
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8. In I29cwt. 3qr8. 161b. gross, tare 141b. pef cwt, 
what is the neat weight ? Ans. 113cwt. 2qrs. ITj^lb. 

4. In 25 barrels of figs, each 2cwt. Iqr. gross, tare 
I61b. per cwt., how much neat 1 Ans. 48cwt. Oqrs. 24lb. 

CASE III. 

When tret is to be allowed taith tare. 

Rule. — Divide the suttle weight by 26, and the quo- 
tient is the tret, which subtract from the suttle, and the 
remainder is the neat weight. 

EXAMPLES,. 
1. In 9cwt. 2qrs. 171b. gross, tare 371b. and tret as 
usual, how much neat 1 

Cwt, qrs. tfe. 
9 2 17 gross. 
1 9 tare. 



26)9 1 8 tare-suttle. 

1 12^ tret. 

II ■ > 

8 3 23|J Answer. 

2. In 7 casks of prunes, each weighing 4c wt. gross, 
tare 17^1b. per cwt. and tret as usual, how much neat, at 
251b. to the qr. ? Ans. 22cwt. 21^1b. 

3. What is the neat weight of 3hhds. of sugar weigh- 
ing as follows ;''the first 4cwt. 51b. gross, tare 731b. ; the 
second 3cwt. 2qrs. gross, tare 561b. ; and the third 2cwt. 
3qrs. 171b. gross, tare 471b. ; and allowing tret to each as 
usual ; 251b. a qr. ? Ans. 8cwt. Iqr. 12j^]b. 

4. What is the neat weight of 10 casks of raisins, each 
weighing 3cwt. 2qrs., tare 14Ib. per cwt. tret as usual ; 
and what will be the amount at $15 per cwt. 1 

Ans. 29cwt. Iqr. 223151b. $441,'70ots. 6m.+ 

CASE IV. 

When tarCi tret^ and cloff^ are all allowed, 

RuLB. — Deduct the tare and tret, as before, anddifide 
the suttle bj 168, and the quotient is the cloff^ which 
, subtract from the suttle, and the remainder is the neat. 
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EXAMPLES. 
1. what is the neat weight of a hhd. of Tobacco, 
weighing 15cwt. 3qrs. 201b. gross, tare 71b. per cwt. tret 
and cloff as usual ? Cwt. qrs. f^. az. 

71b. is ^) 15 3 20 gross. 
3 27 8 tare. 



26)14 3 20 8 tare-suttle> 
2 8 5+ tret. 



168)14 1 12 3 tret-sutUe. 
9 9-1- cloff. 

14 1 2^ 10 Answer, nearlj. 
Note. — Some say 21b. for every 1001b. of tret-suttle 
ought to be allowed, to make the weight hold good when 
• aoJd by retail ; instead of 21b. on every 3361b. 

2. What is the value, at 5f d. per lb., neat weight, oC 
26 chests of siigar, each, 9cwt. 2qrs. 15^]b. gross, tare 
13lb. per cwt., tret as usual, and cloff 21b. on 3001b. ; 
251b. a qr. t Ans. ^499 158. 5d. 



DOUBLE RULE OP THREE. 

The Double Rule of Three teaches to solve such 
qifSsUons as require two or more statings in the Rule of 
Three. In these questions there is always given an odd 
number of terms as five, seven, or nine, &c. These are 
distinguished into terms of supposition^ and terms of «fe- 
numdf the number of the former always exceeding that 
of the latter by one, which is of the same kind with the 
term or answer sought. 

Rule. — Write the term of supposition, which is of the 
same kind with the answer, for the middle term. "^ 

Take one of the other terms of supposition, and on^ of 
. the demanding terms of the same kind with it; then 
place one of them for a first term, and the other &r a 
third, according to the directions given in the Rule of 
Three. Do the same with another term of supposition, 
find its corresponding demanding term ; and so on, if 
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there be more terms of each kind, writing the terms an^ 
der each other, which fall on the same side of the middle 
term. 

Multiply together all the terms in the first place, and 
also all the terms in the third place. Then multiply the 
latter product by the middle term, and divide the result 
by the former product ; and the quotient will be the an- 
swer required. Or, take the two upper terms and the 
middle term, in the same order as they stand, for the first 
stating of a question in the Single Rule of Three ; then 
take the fourth number resulting from the first stating, 
for the middle term of a new stating in the above Rule, 
and the two under terms of the Double Rule of Three 
stating, in the same order as they stand, for the extreme 
terms of the new stating ; and the fourth term resulting 
from this new stating, will be the answer. 

Note 1. — The first and third terms of each line, if of 
different denominations^ must be reduced to the same de- 
nomination. 

2. After stating, and before commencing the opera- 
tion, if one of the first terms, and either the middle term 
or one of the last terms will exactly divide by one and 
the same number, let them be divided, and the quotients 
used instead of them ; which will much shorten the work. 
Make trial with the first Example. 

EXAMPLES. 
1. How many men can complete a trench of 135 yards 
long in eight days, provided 16 men can dig 54 yards in 
6 days ? 

Id ■■ """■'■■' {^d ' 

432 810 

16 

Here 54h.2T«2. l35-}.27«5 

8^.2=4. And6-*.2=»3 4860 

Then 2x4=8, and 16^8»2. 810 

And 5x3:-rl5, and I5x2»30. 

Therefore, the answer by 432)12960(30 men, Ans. 

Note 2, is 30 men. 1296 
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2. If jSIOO in one jear |^in £6 interest, wliat will be 
the interest of ;^50 for 7 years ? 

3. A farmer sells 204 dollars' wortR of grain in 5 jears, 
when it sold at 60 cents per bushel ; what is it per bushel 
when he sells 1000 dollars' worth in 18 years, if he seH 
the same quantity yearly ? Ans. 8lcts. 6^mills.+ 

4. If 7 men can reap 84 acres of wheat in 24 days, how 
many men can reap lOD acres in 10 days 1 Ans. 20 men. 

5. If 6 men build a wall 20 feet long, 6 feet high and 
4 feet thick, in 16 days ; in what time will 24 men build 
one 200 feet long, 8 feet high and 6 feet thick ? 

Ans. 80 days. 

24 men ^ r 6 men ^ 

20 feet long ( .a jt J 200 feet long f qa j 

6 feet high > : 16 days : : ^ Q ^^^^ ^.^^ & V : 80 days. 

4 feet thick ) (6 feet thick ) 

6. An usurer put out 75 dollars at interest, and at the 
end of 8 months he received for principal and interest^ 
79 dollars ; I demand at what rate per cent, he received 
interest. Ans. 8 per cent. 

7. If the carriage of 18ewt. Iqr. for 72 miles be J62 
10s. 6d. what will be the carriage of 7cwt» 3qrs. for 1 12 
milea ? Ans. £2 5s. lid. I ^^^r. 

8. If a family of persons spend 450 dollars in 5 
months, how much would be sufficient to maintain them 
8 months, if 5 more were added to the family t 

Ans. 1120 dollars. 
9.. What is the interest of 654 dollars for 164* days, at 
6 per cent, per annum 1 Ans. 17 dolls. 63cts. 1ra.+ 

10. If 248 men in 5 days of 1 1 hours each, dig a trencft 
230 yards long, 3 yards wide and 2 deep ; in how many 
days of 9 hoars long, will 24 men dig a trench 420yarchs 
long, 5 wide and 3 deep ? Ans. 288^VV days. 

11. If 30 men perform a piece of work in 20 days, how 
many men will effect another piece of work, 4 times a3 
large, in a fifth part of the time ? Ans, 600 men. ' 

12. What principal wiH gain 8315 in 7 year^^Lgner 
eent. per annum ? Ans* W/KL 

13. If 3000tfe. of beef will serve 340 seamen id Vys» 
fcow many pounds will serve 120 seamen 25 days t 

Ans. 1764tb. hiioz. 



114 COHJOIRES PKOFOBTIOR. 

CONJOINED PROPORTION. 

Conjoined Proportion is when the coins, ureights, or 
measures of several countries, are compared in the same 
question ; or it is the joining together of sereral ratios, 
and inferring the ratio of the first antecedent and last 
consequent, from the ratios of the several antecedents and 
their respective consequents. 

CASE I. 

When it is required to find how many of the last kind of 

coin^ weighty or nuasure^ mentioned in the question, are 

equal to a given number of the first. 

Rule 1. — Multiply continually together the antecedents 
for the first term, and the consequents for the second^ and 
^ake the given number the third. 

2. Then find the fourth term or proportional, which 
will be the answer required. 

EXAJ^PLES. 

1. If lOtb* at Boston make 9f^. at Amsterdam ; 90]^. 
at Amsterdam 112}^. at Thoulouse, how many j^. at 
Thoulouse are equal to 50]^. at Boston t 

Ant. Con. 

10 : 9 

90 : 112 

900 : 1008 : : 50 : 56|b. Ans. 

2. If 20 brasses at Leghorn be equal to 10 varas at Lis- 
bon; 61 varas at Lisbon to 75 American yards; how 
many American yards are equal to 100 brasses at Leg- 
horn 7 Ans. 61|f yards, 

CASE II. 

When it is required to find how many of the first kind of 
coin, weight, or measure, mentioned in the question, are 
equal to a given number of the last. 
Rule. — ^Proceed as in the first case, only make the pro- 
duct of the consequents the first term, and that of the an- 
tecedenu the second. 
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EXAJ^PLES. 

1. If 20 ells English make 11 canes at Rome; 44 
canes at Rome, 136 brasses at Venice; how manj ells 
English make 85 brasses at Venice ? 

AtH> Con. 
80 : II 
44 : 136 

880 1496 : 880 : : 85 : 50 ells, Ans. 

2. If 41 U. S. hnshels make 26 hanegas at Cadiz ; 89 
hanegas at Cadiz, 162 alquiers at Lisbon ; 27 akjuiers at 
Lisbon, 5 sacks at Leghorn ; and 20 sacks at Leghorn, 
21 tuns at Copenhagen ; how manj U. S. bushds make 
36 tuns at Copenhagen 1 Ans. 70fbii8. 

3. If 300 U. S. miles make 77 miles in Germany ; 
1771 miles in Germany, 1250 posts in France ; and 25 
posts in France, 38 miles in Holland ; how many U. S, 
miles make 80 in Holland ? Ans. 290|J U. S. miles. 



BARTER. 

Bahter is the exchanging of one commodity for anoth 
er, and directs traders so to proportion their goods, that 
neither party may sustain loss. 

Rule.* — Find the ralue of that commodity the quan- 
tity of which is given ; then find what quantity of the 
. other, at the rate proposed, you may have for the same 
money, and it gives the answer required. 

EXAMPLES. 

1. How many dozen of candles, at 3s. 6d. per dozen, 
must be given in barter for 4cwt. 2qrs. of tallow, at 468. 
per cwt. ? 

"' This rule is oqly an application of the Role of Three. 
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4 



s. 


cwi. 


^$4 


: 46 


:: 4 


» 


18 


4 






— 




368 


18 




46 







. - 4)828 

2,0)20,7 

£10 7«. 

8* d* doz« £. s. 

3 6: 1 : : 10 7 : 59doz. 1 + Ans. 

2. A buys of B 4 hogsheads of wine containing 41(^ 
gallons, at 1 dollar 17 cents per gallon; and 253 tb* of 
coffee at 21 cents per f^. : In part of which he pays him 
21 dollars in cash, and the balance in boards at 8 dollars 
per thousand ; how many feet of boards does the balance 
require ? Ans. 63978f feet. 

3. Bought a sloop of 70 tons at 16 dollars per ton; 
paid in cash 500 dollars, 350 gallons of molasses at 64cts. 
per gallon, and the balance in oil at 74 cts. per gallon ; 
how many gallons did it amount to ? 

Ans. 535^gal. 

4. A barters with B 150 bushels of wheat at 5s. 9d» 
per bushel, for 65 bushels of corn at 2s. lOd. per bushel, 
and the balance in oats at 2s. Id. per bushel ; what quan- 
tity of oats must A receive 1 Ans. 325| bushels. 

5. How much wine at 1 dollar 28 cents per gallon, 
must I receive in barter for 26cwt. 2qrs. 14tb« o^ raisins, 
at 9 dollars 44 cents 4 mills per cwt., 25ft3. a qr. ? 

Ans. I96gals. 2qts. l,704gills. 

6. A delivers B 3 hogsheads of wine at 6s. 8d. per 
gallon, for 126 yards of cloth ; what was the cloth per 
yard, in Federal Money T Ans. 1 dollar 66f cts. 

7. A has a quantity of pepper» weight neat 1600}fe. at 
Is. 5d. per j^. which he barters with B for two sorts of 
goods, the one at 5d, the other at 8d. per pound, and to 

Ihave ^ in money, and of each sort of goods an equal 
i quantity ; how many ft. of eath must he receive, aod 
how much in money 1 

Ans. 1894{|lb. of each,, and ^7 I5ff. 6fd. 
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8. A and B barter; A has 145 gallooi of oU, at 
$l,20et8. per gallon read/ money, but in barter he will 
have $l,35cts. per gallon; B has linen at 58 cents per 
yard ready money ; how must B sell his linen per yd*, in 
proportion to A's barter price, and how many yards are 
equal to A's oil 1 

t i B's linen is 65cts. 2^m. barter price, and 
^"^* \ he must give A 300yds. for his oil. 

9. K and L barter ; K has woollen cloth worth $1,39 
cts.^per yard, which he barters at $l,54cts. with L., for 
linfen cloth at 50cts. per yard, which is worth 43cts. per 
yard ; — who has the advantage in barter, and how lAttch 
linen does L give K for 70 yards of woollen ? 

. ( 215fyds. of linen, and L has the advantage, his 
' ( proportional barter price being only 49^cts. 

10. J. Tucker, and Jonathan Olmstead barter ; the for- 
mer gives the latter 90 gallons of wine at $1,28 per 
gallon ; for which the latter gives the former 10 guineas 
at 28s. each, in money, and SOOffe. of cotton ; — what is it 
valued at per pound ? Ans. 13^cts. 

11. Giles Jackson has 100 reams of paper, at $I,33j- 
cts. ready money, which in barter he sets down at $1,66$ 
cts. Robert Howard, sensible of this, has pamphlets at 8j- 
cts. apiece ready money, which he adequately charges, and 
insists, besides, on ^ of the price of those he parts with, 
in money ;— what number of the books is he to deliver in 
lieu of Jackson^s paper 1 what cash will make good the 
difference 1 and how much is Howard the gainer by this 
affair? Ans. 1600 books to be delivered; $4l,66fcts. 
Howard is to have in cash ; and the gain to Howard is 
$41,66|cts. 



LOSS AND GAIN. 

Loss AND Gain is a rule that discovers what is gained 
or lost in buying or selling goods ; and instructs mer- 
chants and traders to raise or lower the price of their 
goods, so as to gain or lose a certain sum per cent. 

Questions in this rule are performed by the Rule^ of 
Three. 
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There isy indeed, great irarietj in questions in this 
rule ; but they may be all easily solved by a little consid- 
eration, and the folio wing, proportion, viz. — That the 
gains or losses^ are in proportion as the quantities of goods. 

EXAMPLES. 

1. Bought 30 hogsheads of molasses for 600 dollars ; 
pai4 in duties 20 dollars 66 cents, freight 40 dollars 
78 cents, for storage 6 dollars 5 cents, and for insurance 
dO^dollars 84 cents : If I sell it at 26 dollars per hogs- 
head, how much shall I gain per cent. 1 
$. cts, 
600 $26 

20 66 30 hhds. 

40 78 

6 05 $780 00 Sold for. 

30 84 698 33 Cost. 



698 33 81 67 Gain. 

$. cts. $. cts. $. $. cts. 

698 33 : 81 67 : :. 100 : 11 69+Ans. 

2. At 38. 6d. profit on the pound, how much per cent. ? 

Ans. ,£17 10s. 

3. If 1 f^. of coflbe cost 12cts. and it sold for 15 cents, 
what is the profit on 2931b. neat 1 Ans. 8dolls. 79cts. 

4. If a gallon of wine cost 6s. 8d. and is sold for 78. 
2d. what is the gain per cent. 1 Ans. 7^ per cent. 

5. Sold a repeating watch for 175 dollars, upon which 
I lost 17 per cent, whereas I ought to have gained 20 per 
cent. ; how much was it sold for under its just value ? 

Ans. 78dolls. lct.+ 

6. Tri buy broadcloth for 13s. 6d. per yard, how must 
I sell it to gain at the rate of 25 per cent. 1 

£. £. s. d. s. d. 

100 : 125 : : 13 5 : 16 9^ Ans. 
Or thus, 4)13 5 

3 4i . , 

16s. 9id. 

7. Bought oil for OO^cents per gallon; at what rate 
»nu»t it be sold to gain 20 per cent. 1 Ans. lOScts. 
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" 8. Bought 115 gallons of wine at 1 dollar 10 cents per 
gallon ; l^w many gallons of water must be put in, so as 
to gain 5 dollars bj selling it at 1 dollar per gallon 1 

Ans. 1^ gallons. 

9. Bought a hhd. of molasses containing 119 gallons^ 
at 52cts. ger gallon ; paid for cartipg the same $l,25cts. ; 
and by accident 9 gallons leaked out ; — at what rate per 
gallon must I sell the remainder, so as to gain $13 in the 
whole ? Ans. 69cts. 2m. + 

10. Bought llcwt. of sugar, at 6j<l. per %. but could 
not sell it again for any more than £nt 16s. per'cwt. ; did 
I gain or lose by any bargain 1 Ans. Lost ;^ 1 Is. 4d. 

11. Bought cloth at 17s. 6d. per yard, Which on exam* 
ination, I find to be much damaged ; and am, therefore, 
content to lose 15 per cent, by it ; — ^how must I sell it 
per yard t Ans. 14s. 10^. 

12. By selling broadcloth at $3,25cts. per yard, I lose 
at the rate of 20 per cent. ; what is the prime cost of said 
cloth per yard 1 Ans. $4,6 cents, 2^m. 

13. If, when I sell cloth at $7 per yard, I gain $10 per 
cent. ; what will be the gain per cent, whep it is sold for 
$8 per yard ? Ans. 825,71 cents, 4m. + 

14. If I sell a cwt. of sugar for $8, and therein lose 
12 per cent. ; what shall I gain or lose per cent, if I sell 
4cwt. of the same sugar for $36 ? •: « . 

Ans. I lose only 1 per ccfbt. 



FELLOWSHIR 

Fellowship is a rule by which merchants, &c. trad- 
ing in company with a joint stock, determine each per- 
son's particular share of the gain or loss in proportion 
to his share in the joint stock. 

By this rule a bankrupt's estate may be divided among 
his creditors ; as also legacies adjusted when these is a 
deficiency of assets or effects. 

SINGLE FELLOWSHIP. 

Singh Fellowship is when different stocks are employe 
ed for any certain equal time. 
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Rule.* — As the whole stock is to the whole gain or 
losSf so is each man's particular stock to his particular 
share of the gain or loss.f 

Proof. — ^Add all the shares together, and the sum will 
be equal to the gain or loss, when the work is right. 

EXJlMPLES. 

1. A and B gained by trade jf 182. A put into stock 
.£300 and B ^400 ; what is each person's share of the 
profit 1 

£ £ £ £ £ £• 
300+400=700 : 182 : : 300 : 78 A's share. 
700 : 182 : : 400 : 104 B's share. 

£-182 Proof. 

2. A man dying, bequeathed his estate to his three sons 
in the following manner, viz. to the eldest he gave 1840 
dollars, to the second 1550 dollars ; and to the third 960 
dollars ; but it was found his whole estate was no more 
than 1840 dollars ; what is each one's proportion ? 

{$778,29 Jf the first. 
655,63|f the second. 
406,06|f the third. 

3. A and B companied ; A put in 450 dollars, and re- 
ceived f of the gain ; what did B put in ? Ans. $300. 

4. Three merchants freight a ship with wine ; A load- 
ed 110 tuns, B 97 tuns, and C 133 tuns. In a storm the 
seamen were obliged to throw 85 tuns overboard ; how 
much must each sustain of the loss 1 

Ans. A 27^, B 24f , C 33^ tuns. 

5. Three men, A, B, and C, contract to build the hull 
of a vessel for 625 dollars ; A works 100 days, and his 
work is estimated at 1 dollar 80 cents per day ; B works 
101^ days, estimated at 1 dollar 60 cents per day ; and C 

* That the gain or loss in this rule is evidently In proportioo to 
their stocks, may be shown from the nature of the Rule of Three. 

t The first and third contractions of note 4 of the Rule of 
Three, are often the best for working questions in this niley 
especially in decimals. 
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work 98 days, at I dollar 60 cents per day : how much 
is each man's proportion according to his work ? 

day, $. cts. days, day, $• cts, days, day, $. cts, days* 

1:1 80 : 2 100 1 : I 60 : : lOU 1 : 1 50 : : 98 

100 1 Oli 150 



180,00 A's work. 40 


4908 


162,00 B's do. 160 


98 


147,00 C's do. 160 






147,00 


489 162,00 




$. $. $. $. cts. 




489 : 625 :: 162 : 207,05^^ 




, 489 : 625 : : 147 : 187,88^ 




$. $. $. cts. 




: 625 : : 180 : 230,06^% 





489 

r $230,06^ A's share. 

Ans.-? 207,05y^B'8 do. 

( 187,883^% C's do. 

$625,00 Proof. 

6. A ship worth 3600 dollars being entirely lost, of 
which i belonged to A, ^ to B, and the rest to C ; what loss 
will each sustain ? Ans. A $450. B $900. C $2250. 

7. A and B gained 1260 dollars of which A is to have 
ten per cent, more than B : what is the share of each ? 

Ans. A 660doll8. B 600dolls. 

8. Three merchants made a joint stock — A put in ^565 
6s. 8d. B £\is 5s. 4d. and C a certain sum ; they gained 
.5^373 98. lid. of which C took ^112 lis. lid. for his 
part ; what is A and B's part of the gain, and how much 
did C put in t / A's gain ^141 6s. 8d. 

Ans.^ B's do. 119 lis* 4d. 
( C put in 150 7s. 8d. 

9. A» B, and C, traded in company ; A put in $140 ; 
B, $250 ; and C put in 120yds. of cloth, at cash price ; 
they gained $230, of which C took $100 for his abate of 
the gain ;^-how did C value his cloth per yard in oom- 
nion stock, and what was A's and B's part of the gain f 

Anc i C P«t w hi« cloth at $2^ per yard ; B's part of 
\ the gain was $83,3aict8.; and A's 846,6e|cts. 
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DOUBLE FELLOWSHIP. 

Double Fellowship is when the stocks are employed 
for different times. 

Rule.* — Multiply each man's stock by the time of its 
continuance ; then say, as the sum of all the products is 
to the whole gain or loss, so is each man's particular pro- 
duct to his particular share of the gain or loss. 
EXAMPLEa. 

1. A and B hold a piece of ground in common, for 
which they pay je36— A put in 23 oxen for 54 days, B 21 
oxen for 70 days ; what part of the rent must each man pay t 
23x54=1242 
21x70=1470 



£. 



£• s. d. 



2712. ^e-P^^^ • 1^ ^ St^A's. 

^6 Proof. 

2. Two merchants enter into partnership for 16 months 
A put in at first 1200 dollars, and at the end of 9 months 
2U0 dollars more ; B put in at first 1500 dollars, and at 
the expiration of 6 months took out 500 dollars — with 
this stock they gained 772 dollars 20 cents; what is each 
man's part of it 7 

Ans. A's $401 70cents— B's $370 50 cents. 

3. A, B and C, enter into partnership ; A put in 85 
dollars for 8 months, B put in 60 dollars for 10 months, 
and C 120 dollars for 3 months; by misfortune they lost 
41 dollars ; what part of the loss must each man sustain ? 

Ans. A's part $17. B's $15. C's g9. 

4. W. Thomas and N. White were joint tenants of a 
mill, in the building of which Thomas laid out §150, and 
White g270. At the end of 7 months, Thomas sold his 
share to White ; and at the end of the first year White 
sold the mill. They then made a settlement; and, the 
year's profit of the mill being ascertained at $260, what 
was each man's share ? 

Ans. Thomas's $54,16§ct8. White'r^|05^^4ct8. 

* When the times are equal, the shares oij^ gain or loss are 
eyidently as the stocks, as ia Sing-le Fellows^; and if hen the 
stocks are equal the shares are as the tinned jftut when n^fber 
a^e equal, the shares must be am their prodi^ts. * -, » 



SIMPLE INTEREST. 1^3 

5. Jaeob M'Ewen, Giles Jackson, John Hastings, and 
Anthony Miuot, were joint tenants of a certain toll bridge, 
which they held for the term of 14 years, by charter. 
Their whole expense in building the bridge, was $25745, 
«60cts., of which M'Ewen paid $4896,67cts., Jackson 
$1675, Hastings $l2392,87cts., and Minot $6780,9(>ct8. 
At the end of 2J years, M'Ewen sold out to Peter Thom- 
son ; at the end of 5 years, Jackson sold out to Jeremiah 
Apthorp; and at the end of lO years, Hastings sold his 
share to James Hawkins ; at the expiration of the 14 
years, the whole tollage amounted to $30,000. What 
was each man's share ? 

'M'Ewen's, $10l8,90c. 2m.+ 
Jackson's, 697,07c. + 
Hastings', 103l4,87e.+ 
Answer. <^ Minot's, 7901,52e. 8m.+ 
Thomson's, 4686,95c. 2m. + 
Apthorp's, 1254,72c. 6m.+ 
Hawkins', 4125,94c. 8m. + 

SIMPLE INTEREST. 

Interest is the sum paid by the borrower to the lend- 
er for the use of money lent. 

The legal interest in most of the United States is 6 
per cent, per annum ; that is, .£6 for the use of J^IOO, or 
$6 for the use of $100 for one year, &c. 

Principal is the money for which the compensation is 
made. 

Rate is the sum per cent, agreed on. 

Amount is the principal and interest added together. 

Interest is of two kinds ; simple and compound. Simple 
Interest is that which is allowed for the sum lent only. 

Rule.* — Multiply the principal by the rate, and divide 
the product by 100; and the quotient if the interest for 
one year. Multiply the interest for One year by the given 
number of years, and the product is the interest for that 
time. For any parts of a year, as months, days, &c. di- 

* Simple Interest is only aiftpplication of the Rule of Three* 
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ride the interest for one jear by the aliquot parts of a 
year or month ; or the interest may be found by a state- 
ment in the Rule of Three.* 

Note. — In Federal Money the quotient after the divis^ 
ion by 100 gives the answer in the same name with the 
lowest denomination in the principal. 

TABLE OF ALIQUOT PARTS. 



Parts of a Year. 

6 Months is - - _ 

4 . . - i 

3 . - - i 

2 - - - i 

U - - - - i 

1 - - . . 



Parts of a Month. 

3 Days is - - ^ 

f - - - * 

10 - . . . i 

15 . V - - i 



EXAMPLES. 



I« What is the interest of J8639 fbr one jrear, at 6 per 



cent. 1 



639 
6 



Ans. £^ 68. 9^4.+ 



^38,34 
20 

0.6,80 
12 




qr. 2,40 



• "^ Calling 30 days a month ^ires the interest too much. If the 
principal^ small, the errour is trifling*. But, if the sum be 
very larg^e, say— as, 365 days : is J? the interest for 1 year : 
w the g^iyen number of days ; to nie iE ' ' " 



I interest required* 
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2. What is the interest of 372 dollars for one year, 5 
months, and 5 dajs, at 6j^ per cent. ? 

372 

2232 
186 

4 months, ^ $24,18 Interest for one year. 

1 month, ^ 8,06 Interest for four months. 

5 days, ^ of 1 mo. 2,01^ Interest for one month. 

33a + do. five days. 

834,59+ Answer. 

3. What is the amount of ^49 6s. 4^. for one year, 
at 6 per cent. ? 

£. s. d. 
49 6 4J 
6 



2,95 18 
20 

19,18 
12 


3 


5. d, 
£49 6 4^ Principal. 
2 19 2 Interest. 



2,19 Ans. ^52 5 6^ Amount. 

4. What is the interest of IGOO dollars for one yeaf 
and three months, at 6 per cent. ? Ans. $120. 

5. What is the interest of ,£71 7s. 6^d. for 2 years, at 
6 per cent. ? Ans. £S 1 Is. ^d.+ 

6. What is the interest of 67 dollars, 62 cents for 3 
years and 2 months, at 6 per cent. ? 

Ads. $12,84cts. 7miHs.+ 

7. How roueh is the interest of 325 dollars for 3 years, 
at 6 per cent. ? Ans. $58, 50cts. 

8. .How much is the interest of 66 cents, 4 mills for 
one year and 7 months, at 6 per cent. ? 

Ans. 6cts. 3mills.+ 

0. What is the interest of 48 dollars, 25 cents, 5 nulla 
for 5 years, at 5 per cent, t Ans* $12>6Gt8« 3mUl8.Hr 
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10. What it the interest of 48 doUara for 3 jears, at 9" 
per cent. 1 Ana. $13,96ct8. 

11. What i« the interest of ^5 16s. 3d. for one year 
and 6 months^ at 6 per cent, t Ans. IDs. 5^.+ 

12. What is the interest of 9672 dollars, from Nov.. 
30, 1823, to Julj 4, 1826, at 8 per cent. 1 

Ans. $2007,42cts. 7m.+ 

To find the interest of any sum at 6 per ceiU. per omttitn,. 
for any number of months. 

Rule.* — ^Multiply the principal by half the number of 
mdnths^ and that product divided bj 100 will be the inter^ 
est for the given time. 

EXAMPLES. 
1. What is the interest of 64 dollars, 50 cents for S 
months, at 6 per cent. ? 

64,50 

8-^2r:=4 4 



1,00)2,58,00 Ans. 2 dolls. 58 cents, 

2. How much is the interest of 36 dollars, 84 cents for 
5^ months, at 6 per cent. ? Ans. 92ct8. 1 mill. 

3. How much is the interest of 750 dollars for 15^ 
months^ at 6 per cent. 1 Ans. $56,25cts. 

4. What is the interest of ^4 15s. 4j^d. for 10 months, 
at 6 per cent. 1 Ans. ^1 4s. 9d. ^qr. 

5. What is the interest of 468 dollars for one month,, 
at 6 per cent, t Ans* $2,34cts.. 

To find the interest of any sum for any number of day 9 
when the rate is 6 per cent, 
RuLR. — Multiply the principal by the number of days> 
and divide the product l^ 6083 ; the quotient will be the 
interest required. 

♦ Tre reason of the rui-e.— When the time is montiis, mul* 
tij^ing by the rate for the time gives the answer. 

This rate is found by multiplying the time by the given rate 
per cent, for a year, and dividing the product by 12 ; the quotient 
M the rate required^ and is alvv^ys equal to hau the months, ichea 
the yearty rate is 6 per eanU 



SIMPLE INTEREST. 137 

EXAMPLES. 

1. What is the interest of 376 dollars, 20 eents for 80 
days, at 6 per cent. 1 376,20 

80 

$ cts.m, 

6083)30096,00(4,94 7+ Answer. 

2. What is the interest of ^^749 10s. 6d. for 12 days, at 
6 percent.? £. s. d. 

749 10 6 
12 



6083)8994 6 0(^ 9s. 6fd.+ Answer. 

SHORT PRACTICAL RULES 

For calculeUing Interest at 6 per cent, either for months, 
or months and days. 

I. FOR POUNDS, SHILLINGS, &C. 

Rule. — If the principal consists of pounds only, cut off 
the unit figure, and as it then stands, it will he the inter- 
est, for one month, in shillings and decimal parts. l|,Mul- 
tiply this sum hy the gi^en number of months, and take 
parts for the days, and you will have the answer in shil- 
lings and decimal parts, which you may reduce. But^if 
the principal consist of pounds, shillings, &.c. reduce it 
to its decimal value ; then remove the decimal point one 
place or figure, further towards the left hand, and as the 
number then stands, it will show the interest for one 
month, in shillings and decimals of a shilling. Multiply ' 
by the given time, &c. and you will have the answer. 
EXAMPLES. 
1. Required the interest of £48 for 5 months and 10 
days, at 6 per cent. 
Days. 9. 
10|^|4, 8 interest for 1 month* 
5 

24, do. fcMT 5 nfonths. 
1,6 do. for 10 days. 

Ans. 25, 6 shillings «jffl 6«. l\d^ 
12 
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2. Required the interest of £56 10s. for 11 months, at 
6 per cent. 

£. s. £. 

56 10—56,5 decimal value. < 

Therefore 5,65 shillings interest for one month. 
11 

Ans. 62,15 interest for II monthsr=r^3 2s. 1,8d. 

3. "What is the interest of £37 8s. 6d. for one year, 7 
months, and a half, at 6 per cent, per annum ? 

Ans. ^8 10s. 4d. 2,3qrs. 

4. Required the interest of X28 I6s. for 20 days, or 
two-thirds of a month, at 6 per cent. Ans. Is. ll,04d. 

Note. — The foregoing rule will ser?e also, when the 
rate is 5 per cent, or 7 per cent. For, when, by the Rule, 
you have found the interest of any sum, at 6 per cent, if 
you decrease the said interest by one-sixth of itself, it 
then becomes the interest of the same sum, at 5 per cent. ; 
or if, after finding the interest, by the Rule, at 6 per 
cent, you increase the said interest by one-sixth of itself, 
it then becomes the interest of the same sum, at 7 per cent. 

Take for examples the first two of the preceding ones.. 

Required the interest of .£48 for 5 months and 10 days> 
at 5 per cent. s. 

^)25,6 interest at 6 per cent. 
4,26 



Ans. 21,335. int. at 5 per centssd^l Is. 4d. 
What is the interest of £56 10s. for 11 months, at 7 
per cent. 1 

5. 

^)62,15 int. at 6 per cent. 
10,3583 



Arts. 72,5083 shilT. int. at 7 per cent.«i€3 12». 6,ld. 

IL For Federal Money. 

RwLE. — ^Divide the Principal by 2, placing the separa- 
*^»x as usual, and the quotient will be the interest for one 
«onth, m cents* and decimals of a cent ; that is* the 
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figures at the left of the separatrix will be cents and 
those on the right, decimals of a cent. Then multiplj 
this sum bj the gi?en number of mouths, or months and 
decimal parts thereof, or for the days take even parts of 
.30, &c. 

EXAMPLES. 
1. Required the interest of $5^2,64cts. for 5^ months, 
at 6 per cent. 

2)562,64 



281,32 int. for 1 month. 
5 

140,66 int. for ^ month. 
1406,60 int. for 5 months. 



Ans. 1547,26»l547.,f(^s.a.$15,47cts. 2,6m. 
Or thus : 281,32 int. for 1 month* 
X5,5 months. 



1406 60 
14066 



I647,260cts.«$l5,47cts. 2,6m. 
2. What is the interest of $l8,48ctsf for 3 years, 7 
months, and 10 days, at 6 per cent. 1 

2)18,48 

10 dajsssr^ 9,24 int. for 1 month. 
43 months. 

2772 



697,32 int. for 43 months. 
3,08 do. for 10 days. 



Ans. 400,4,0cts.=s$4 and 4 mills. 

3. What is the interest of $468 for 7 months, at 6 per 
cent.? Ans. $l6,38cts. 

For 5 or 7 per cent, proceed according to the direc- 
tions in the preceding Note* 
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To compute Interest on Notes, Bonds^ Sf'c, having par- 
tial Payments or Endorsements thereon. 

Rule 1. — Cast the Interest upon the whole Principal, 
for the whole Time ; then separately upon each Endorse- 
ment, for its respective Time ; and subtract the whole 
Amount of the one from that of the other. 

Note. — I call 30 days a month, and 12 months a year. 

EXAMPLES. 

1. A Note dated January 1st, 1821, was given for 
$120, interest at 6 per cent, and there were the follow- 
ing payments endorsed upon it : 

June 1^ 1821, rec'd on the within note $50. 
Oct. 1, 1821, rec'd |40. 

I demand how much was due on said note, Jan'y 1, 1822, 
when it was taken up 1 
9 

120 Principal, or sum of the note.- 
7,20cts. Interest for the whole time. 



$127,20cts. Amount. 

$. 9. 

50 First payment. 40 Second paym^nt^ 
l,75cts. Interest. 0,60cts. Interest. 

51,75 Its Amount. 40,60 Its Amount. 



51,75 > Several Am'ts 127,20 Amount of Note. . 
40,60 ) of Payments. 92,35 Amount of Pay'ts. 

92,35 Total Amount. $34,85cts. Due on the Note, . 

Jan. 1, l822.,Ans. 

2. A Bond dated April 17th, 1817, was given for $675, 
interest at 6 per cent., and it was endorsed as follows : 

May 7, 18i'8, rec'd on the within $148. 

August 17, 1820, rec'd . $341. 

Jan. 2, 1822, rec'd $99. 

I demand what iwas due on said bond, June 17, 1822, 
when it was paid up ? Ans. $2l9,52cts. 
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3. A bond or note was given, June 4th, 1819, for S099, 
interest at 6 per cent. ; it was endorsed $78, July 9, 1820 : 
«147, Nov, 27, 1821; $68, Jan. 17, 1822; and $400, 
Jan. 30, 18*23 ; — I demand how much will be due on said 
note Maj 30, 1823 ? Ans. $l32,87cts. Im. 



J62 lOs. 



4. Value received, T promise to pay Oeorge Appletoo, 
the sum of Sixty-two Pounds, Ten Shillings, and interest 
at 6 per cent, per annum, till pafd. 

Peter Frisbie. 

Halifax, April 4, 1820. 

Endorsed, £50, Sept. 4, 1822. 
If he endorse £\^ 10s. June 1, 1823, how much will 
be due on said note, December 4, 1823? 

Ans. £9 I2s. 4^d. 

Contraction of the Rule of 6 per cent. 

Rule. — Point off the rijjht hand figure of each princi- 
pal for a decimal ; multiply each by its paiticular time, 
and add the products. If the principals be pounds, &.c. 
the sum total will be shiilings and decimals ; but if Fed-^ 
eral Money, halve it for dimes, interest : which added to 
the last principal, gives the sum due on the note. 

Take the first Example in the preceding Rule. 

1st Principal, $ 12,0^x5 months.=60,0 
2d do. 7,0x4 =28,0 

3d do. ii,0x3 =09,0 



As it is Federal Money, divide by 2)97,0 

" *48,6dim.=4Sj«^ 
dlme»=$4,85cts. which added to the last principal, 
30+4,85 =S34,85cts. amount due. Ans. 

This is merely the same Rule as that at pages 12S-*129. 
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ForanExm»ph inpmindsy ^e. take the last que$tion in 
the preceding Rule, 

iBt Principal 4^62 10s.=6,%s. by Rule, page 127. 
Yrs. m. d, £. s. 

1822 9 4 62 10 

1820 4 4 50 



2 5 12 lQ^2d Pxiacipal:^h25a. 

12 

Yrs, m, d, 

29 months. 1823 6 - 1 

5. m. 5. 1822 9 4 

Int. for lmo.«6,25x29==l81,25 ^ m. 

Int. for lmo.==l,25x8,9= 11,125 8 27=8,9 



192,375 shillings, 
which =^9 12s. 4id. Ans. 

There^being no principal left to which to add the above 
sum, that sum is itself the exact answer. 

This is the same Rule as that at page 127. 

Note. — If the last principal be overpaid by the last 
endorsement, take the sum thus overpaid, multiply it, in 
the same way, by the time, from that endorsement, up to 
the settlement, then add its dimes, interest, to itself, and 
subtract the sum from the interest of the Note's princi- 
pals, as above found. 

3. Gave a note for $500, Jan. 16, 1822, payable Nov. 
16, 1826; $50 were endorsed thereon April 1, 1823; 
$400, July 16, 1824; $(i0, Sept. 1, 1825; how will the 
balance be at the date when payable 1 

$500=: let principal. 500— 50=450=2d principal. 
450 — 400=50=3d principal. Then the next endorso^- 
ment overpays the sum borrowed. 60s=3d endorsement^ 
and 60-— 50, the 3d principal =$10 overpaid on the num 
borrowed* 
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mo, mo, 

l8t prin. $50,0x14,5=725,0 Overp'd $l,0x26,5«26,5 
2d do. 45,0x15,5=697,5 And 2)26,5 
3d do. 5,0x13,5= 67,5 



Dimes 13,25 =$1,32^ 



2)1490,0 Add sum 10,00 

Then, $74,50 

l],32^«ubtr. 745 dimes, $11,32^ 

or,. g74,50cts. 

Aus. 863, 17J due on Note. 

4. A note was given. May 10, 1821, for $685, interest 
at 6 percent. Nov. 15, 1821, it was endorsed $150 ; April 
30, 1822, 8275 ; Dec. 1, 1822, $90 ; July 30, 1823, 845; 
March 10, 1824, 860, and Aug. 20, 1825, it was paid up ; 
what was the last payment ? Ans. $1^6,96^cts. 

Rule 2. — The Supreme Court of Massachusetts, estab- 
lished the following more equitable Rule. — When there 
are endorsements, find the interest on the principal to 
the time of the first payment, add it to the principal, 
.and from the sum subtract the payment then made ; if 
the endorsement be not equal to the iuterest then due, 
cast the interest to the next endorsement, add the two 
endorsements together, and from the amount of the prin- 
cipal to that time, subtract their sum ; on the remainder 
cast the interest to the time of the next endorsement, 
subtracting each payment as you proceed, if it be not 
less than the interest then arisen on the principal sum ; 
and so on to the date of giving up the obligation. 

EXAMPLES. 

%. " 
1. A note was given, January 20th, 1821, for $360, 
50cts ; September 10th, following, 200 dollars were in- 
dorsed, and December 20th, 1822, it was taken up ; what 
was the last payment, interest at 6 per cent. ; computing 
it by both rules, and showing their difibrence 1 , 
Yr. m. d. Yr. m. d» 

1821 9 10=Sep. 10. 1822 12 20=Dec 20. 

1821 1 20= Jan. 20 1821 9 10=Sept. 10. 

7 20 1 3 la 

M 
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$. cts. 
360, 50 Note dated Jan. 20, 1821. mo. d. 
13,81 9 Interest up to Sept. 10, 1821«=7 20 

374, 31 9 Amount. 

200, 00 First payment deducted. 

174, 31 9 Due Sept. 10, 1821. . Yr. m. 
13, 36 4 Interest to Dec. 20, 1822=rl 3^ 

$ 187, 68 3 Last payment by Rule 2. 

Yr. m. d. 
1822 12 20 
1821 1 20 



1 11 

$. cts. 

360,50 Note. Yr.m. 

41, 45 7 Interest up to Dec. 20, 1822s: I 11 

401, 95 7 Amount for the whole time. 

200,00 First payment, Sept. 10, 1821. Y. m. d. 
15, 33 3 Interest up to Dec. 20, 1822ssl 3 10 

215,33 3 Amount. 

$. cts. m. 
401, 95 7 Amount of note. 
215, 33 3 Amount of payment. 

186, 62 4 Last payment by Rule 1. 
$. cts. m. • 

187, 68 3 Due by Massachusetts' Rule. 
186, ^ 4 Due by common Rule. 

1, 05 9 Difference. 

2: A note was given, Nov. 15, 1820, for g282, 56cts. ; 
May 10, 1821, 8y6,34cts. were endorsed ; December 20, 
following, S174,28cts.; May 10, 1822, «10,50cts.; and 
November 15, following, $5,25cts. ;— vrhat wiU be due on 
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said note June 10, 1823, reckoning interest at 6 per cent., 

compating by both rules, and showing their difference 1 

. (By Massachusetts' rule $13, 164 

Answer, j g^ ^^j^ ^^^^ ^ ^^^ ^^^ 

Difference $1, 70d 

3. An obligation was given, July 15, 1817, for $340, in- 
terest at 6 per cent., on which are the following payments ; 
Dec. 25, following, $7,50cts. ; June 10, 1818, $10,25cts.; 
January 1, I8l9, $15; August 16, 1820, 825,75ct8. ; 
November 1, 1821, $30 ; and December 25, 18*22, g250 ; 
if it be taken up March 25, 1823, what sum will cancel 
it, by the Massachusetts* rule ? Ans. $113, 53ct8. 

N.. B. — ^The figures beyond mills, in the two preceding 
examples, are all omitted in casting. 

4. If a note, given July 5, 1819, for $101, at 6 per cent., 
were endorsed July 5, 1820, 86; July 5, 1821, 86; July 
6, 1822, 86; July 5, 1823, $6; July 5, 1824, $6 ; July 
5, 1825, 86; July 5, 1826, $6; July 5, 1827, $6; July 
6, 1828, $6; what would be due, July 5, 1829, by both 
rules and how much more by the second rule than by the 
first ; 

r $107,60 by Mass. rule; $91,40 by common 
Ans, < rule ; and 8^6,20 more by the former than the 
I latter. 

COMPOUND INTEREST. 

Compound Interest is what arises from the interest 
being added to the principal, and becoming a part of the 
principal, at the end of each stated time of payment. 

Rdle. — ^Find the Simple Interest of the given sum for 
one year, or the time of the first payment ; add it to the 
principal, and find the interest of the amount for the next 
year or payment, and so on for the number of payments 
required. Subtract the principal from the last amount, 
and the remainder will be the compound interest. 
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EXAMPLES. 

1. What is the compound iftterest of 406 dollars, for 3 
years, at 6 per cent, per annum 1 

406 principal for the 1st year. 
6 

24,36 interest of do. I Add 

406, principal for the 1st year. ) 

430,36 principal for the 2d year. 
6 



25,82,1,6 interest of do. ) * , » 

430,36 principal for the 2d year. ) " 



456,18,1 principal for the 3d year. 
6 



27,37,0,86 interest for do. > ^^ ^ 

456,18,1 principal for the 3d year. ) 

483,55,1 amount for three years. 

406, principal for the 1st year, subtracted. 



Ans. $77,55,1 compound interest. 



2. How much is the compound interest of 2535 dollars 
for four years, at 6 per cent, per annum 1 

Ans. 665 dolls. 36cts.+ 

N. B. — The mills are here all rejected in casting. 

3. What is the compound interest of 1000 dollars for 5 
years, at 6 per cent. 1 Ans. 338dolls. 22cts. 4mills.+ 

N. B. — The figures beyond mills are here omitted in 
easting. The next is done in whole numbers. 

4. What is the compound interest of £\%S 17s. 6d. for 
6 years, at 6 per cent. 1 Ans. J^53 18s. 8d.+ 

5. How much will 680 dollars amount to in 4 years, at 
6 per cent, compound interest 1 

Ans. 8858,48cts. 3m. + 

N. B. — Figures beyond mills omitted. 
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COMMISSION.* 

CoMBnssioN AND BROKERAGE are eompensatioDf to 
factors and brokers for their respective services. 



EXAMPLES. 

]. What is the commission on 4760doll8. at 2j- per 
cent. ? 

9)4760 

9520 
2380 



119,00 Ans. 119 dollars. 

2. What is the commission on ^526 lis. 5d. at 3^ per 
cent.? Ans. jffiS 88. 7d.+ 

3. What is the brokerage on 926 dollars, 50 cents, at 
1^ per cent, t Ans. 13dolls. S9cts. 7m. -f 

4. What is the commission on 1298 dollars, 53 cents, 
at f per cent, t Ans. 9dolls. 73cts. 8mills.-f- 

5. Required the neat proceeds of certain goods 
amounting to 2176 dollars, deducting a commission of ^ 
per cent. ? Ans. 2l5(ido]ls. 96cts. 

6. A factor receives 3690 dollars to lay out in potash, 
reserving from it bis commission of 2^ per cent, on the 
purchase; the potash being 190 dollars per ton, how 
much did he purchase? Ans. IBtons, 18cwt. 3qrs.22y^tfc. 

INSURANCE. 

Insurance is an exemption from hazard, by paying a 
certain sum on condition of being indemnified for loss or 
damage of ships, houses, merchandise, &c. which may 
happen from storms, fires, &c. 

* The method of working questions in this and the following 
rules of Insurance, &c. is the same as in Simple Interest. 
M2 
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EXAMPLES. 

1. ,What 18 the premium of insuring 8250 dollars, at 6 
per cent. 1 

8250 
6 



495,00 Ans. 495 dollars. 



2. What is the premium of insuring 1650 dollars, at 
15^ per cent. 1 Ans. 255dolls. 75cU. 

3. What sum must be received for a policy of 165S 
dollars, deducting a premium of 23 per cent, for insur- 
ance 1 Ans. 1276dolls. 66cts. 

4. What is the premium for the insurance of 4000 dol- 
lars, at 7f per cent. ? Ans. 305 dollars. 

5. What sum must be insured upon to cover 1800 
dollars, vrhen the premium is 10 per cent. 1 

100 Policy. 
Deduct 10 Premium. 

90 Sum covered. 
If $90 : $100 : : $1800 : $2000 Ans. 

DISCOUNT. 

Discount is an allowance made for the payment of any 
sum of money before it becomes due ; and is the differ- 
ence between that sum due some time hence, and its 
present worth. The present worth of any sum, due some 
time hence, is such a sum, as, if put to interest, would in 
that time, and at the rate per cent, for which the discount 
is to be made, amount to the sum or debt then due. 

Rule. — As the amount of 100 dollars for the given rate 
and time, is to the interest of 100 dollars for that time, so 
is the given sum or debt, to the discount required. Or, 
as the amount of 100 dollars or pounds, is to 100, so is 
the given sum or debt, to the present worth required. 

Note. — When goods are bought or sold, money ad- 
vanced, bank-bills exchanged, &c. and discount is to be 
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made at any rate per cent, without time, the interest of 
the sums as found for a yeart is the discount. 

EXAJUPLds. 

1, What is the discount of 1912 dollars, 50 cents due 
3 years hence, at 4^ per cent. ? 
4,50 
3 



13,50 
100, 



S- cts. 9. cts. S* cfs. 

$113,50 : 13,50 : : 1912,50 : 227,47 +Ans. 

2. What is the present worth of 760 dollars due in 8 
months, discount at 6 per cent, per annum 1 

S. 
8 mo. f 6=4 
100 
g^ g^ 

104 : 100 : : 760 : 

Ans. 730dolls. 76cts. 9mills.+ 

3. what is the present worth of 500 dollars payable in 
^ of a jear, discount being at 5 per cent. 1 

Ans. $493,82fcts.+ 
NoTE. — When seyeral sums are to be paid at various 
times, find the discount or present worth of each sum sepr 
arately, and then add those discounts of present worths 
into one sum, in order to obtain the required answer. 

4. A is to pay 592 dollars, 70 cents on the first day of 
April, 1833, and 598 dollars, 90 cents the first of July 
following. It is required to know how much money will 
discharge both sums on the first of January, 1833, dis- 
counting at 8 per cent, per annum. 

Ans. ll56dolls. 94cts. 3mills.+ 

5. Bought a quantity of goods for 500 dollars ready 
money, and sold them again for 666 dollars, 67 cents, pay- 
able at f of a year; what was the gain in ready money, 
supposing discount to be made at 5 per cent. 1 

Ans. 142dolIs. 57cts.+ 

6. How much ready money will discharge a note for 
150 dollars duejj^i 60 days, allowing 6 per cent, per an- 
num (discount! Ans. 148dolls. 51cts. 4mills.4- 
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7. If a legacy of 52000 dollars be left to me ; 500 dol- 
lars payable in 6 mooths ; 800 in one year ; and the rest 
at the end of 3 years ; ^and the executor be willing to 
make me present payment, discounting at 6 per cent. ; 
what ought I to receive 1 Ans. 1833dolls. 37cts. 4m. + 

. 8. What is the present worth of £60, payable at 3 
and 6 months, at 5 per cent, per annum discount ? 

Ans. j^58 17s. lid. 2^f^r. 



ANNUITIES. 

An annuity is a yearly income arising from money, 
&c. and is either paid for a term of years, or upon a 
life. Annuities or pensions are said to be in arrears^ 
when they are payable or due either yearly, half-yearly, 
or quarterly, and yet remain unpaid for any number of 
payments. 

The sum of all the annuities, for the time they have 
been forborne, together with the interest due upon each, 
is called the amount. 

If an annuity be bought off, or paid all at once at the 
beginning of the first year, tlie price which is paid for it, 
is called the present worth. 

Case I. 
To find the amount of an annuity at Simple Interest, 
Rule. — 1. Find the interest of the given annuity for 
1 year; and then for 2, 3, &.c. years, up to the given 
time less 1. 2. Multiply the annuity by the number of 
years given, and add the product to the whole intierest, 
and the sum will be the amount required. 

EXAMPLES, 

1. If 250 dollars, yearly annuity, be forborne 7 years, 
what will it amount to in that time, allowing simple in- 
terest at 6 per cent, per annum ? 

1st. Interest of $250, at 6 per cent, for I yeara=81o. 
5lyr8.««30. 3yrs.=?$45. 4yrs.=r$60. 5yrs.=»$75,dnd 
6yrs.«f90. And 2d. $250x7=r$175(^ 

Then, 15+30+45+60+75+90+l»it*a065 Am» 
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S. A house is leased for 7 years, at 400 dollars per an- 
nom ; and the rent is unpaid during the whole term ; 
what sum is due at the end of the lease, simple interest 
being allowed, at 6 per cent, per annum 1 

Ans. 3304 dollars. 

CASE II. 

Tojind the present worth of an annuity at Simple Interest, 

Rule. — Find the present worth of each year by itself, 

discounting from the time it falls due ; the sum qf all 

these present worths, will be the present worth required. 

Note. — The divisions are continued decimally. — But 
it is deemed more equitable to allow compound interest, 
in purchasing annuities. 

EXAMPLES, 

1. What is the present worth of 400 dollars per annum, 
to continue 5 years, at 6 per cent, per annum ? 

106") r 377,35849 =present worth of 1 yr. 

112 1357,14285= 2d yr. 

118 V: 100 : : 400 :<[ 338,9830^= 3d yr. 

124,. 322,58064= 4th yr. 

130 J [307,6923 =- 5th yr. 

Ans. 81703,75733=$1703,75cts. 7m. 

2. What is a salary of $300 per annum, to continue 
5 years, worth, in ready money at 5 per cent, per ann. 1 

Ans. $1309,3 lcts.+ 

3. What is £250 yearly rent, to continue 6 years, 
worth in ready money, at 3 per cent. ? 

Ans. ;ei360 7s. 10fd.+ 



EQUATION OF PAYMENTS. 

Equation op Payments is finding a time to pay at 
once several debts due at different times, so that no loss 
shall be sustained by either party. 
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Rule. — ^Multiply each payment by the time at which 
it is due ; then divide the sum of the product by the sum 
of the payments, and the quotient will be the time re- 
quired. 



EXAMPLES. 

I. A owes B 1900 dollars, to be paid as follows, viz. 
500 dollars in 6 months, 600 dollars in 7 months, and 800 
dollars in 10 months; what is the equated time to pay 
the whole debt ? 

500 X 6=3000 

600 X 7=4200 

800x10=8000 



1900 )15200(8 months, Ans. 
15200 

2. A owes B 240 dollars to be paid in six months ; but 
in 1^ months pays him 60 dollars, and in 4^ months after 
that 80 dollars more ; how much longer than six monthf 
should A in equity defer the rest ? Ans. 2^ months. 

3. I owe 6512 dollars, to be paid ^ in 3 months, ^ in 5 
months, ^ in ten months, and the remainder in 14 months ; 
at what time ought the whole to be paid 1 

Ans. 6^ months. 

4. A owes 60 dollars to be paid in 90 days, 75 dollars 
in 60 days, and 50 dollars in 30 days ; what is the equat- 
ed time for the whole to be paid l Ans. 61^days.+ . 



EXCHANGE. 

Br this rule merchants know what sum of money ought 
to be received in one country, for a given sum of differ- 
ent specie paid in another, according to a given course of 
exchange. 

By the following table the moneys of foreign nations 
may be reduced to that of the United States. 
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TABLE 

Showing the value of the coins or moneys of account, 
of fpreign nations, estimated in Federal Money, agreea- 
bly to a law of the United States in most instances. 

8 cts. 

Pound Sterling of Great Britain, - 4 44 

Pound Sterling of Ireland, - - 4 10 

Livre of France, - - -0 jg^ 

Guilder, or Florin, of Holland, - ' - 39 

Marc Banco of Hamburgh, - ** . - 33^ 

Bix Dollar of Denmark, and Germany, 1 00 

Rial Plate of Spain, - - - 10 

Milre of Portugal, - - - - 1 24 

Tale of China and Japan, - - 1 48 

Pagoda of India, - - - 1 94 

Rupee of Bengal, - - - q 55^ 

Ruble of Russia, - - - 1 00 

Testoon of Italy, - - - . 23f 

Pound English W. I. Islands, - - 3 16f 

Livre French W. I. Islands, - - 13^ 

Franc of France, - - - 18^ 

Rix Dollar of Sweden, - . - 1 03f^ 

Do. do. of Austria, - - - 77^' 

Do. do. of Poland and Prussia, - 77^ 

Medio of Morocco, - - - - j Q^^ 

Piaster of Arabia, - - - 1 00 

Or of Persia, - - - - 1 48 



^ I.— Of Great Britain. 
EXAMPLES. 

1. in ^45 lOs. sterling, how many dollars and cents 1 
A pound sterling l^ing x=s444 cents. Therefore, 

as £1 : 444cts. : : 45,5^6 : 20202cts.«$202,02cts. Ans. 

2. In $500 how many pounds sterling 1 

As 444cts. : £i : : 50000cts. : ,£112 12s. 3d.+ Ans. 

Note. — ^This method is not so exact as that given in 
Reduction of Currencies. 
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2.— O/ Ireland. 

1. In £8S 78. 6d. Irish money, how many cents t 

^1 Irish:=r410ct8. 

dS. cts, £. cts, $ cts. 

Therefore, as 1 : 410 : : 85,375 : 85,003f =350,03^ 

2. In $176,30cts., how many pounds Irish 1 

As 4I0cts. : £1 : : 17630cts. : £43 Irish. Ans. 

3._0/ France. 

Accounts are there kept in livres, sols, and deniers. 

il2 deniers, or pence, make 1 sol, or shilling. 
20 sols, or shillings 1 livre or pound. 

EXAMPLES. 

1 . In 360 livres, 12 sols, how many dollars ahd cents ? 

1 livrc, of France =:18^ctff. or 185mills. 

As 1 : 185 : : 360,6 : 66711 =$66,7 lets. Im. Ans. 

2. What sum of French money is equal to $94,52ct8. 
8m. ! m. liv. m. liv, so. den. 

As 135 : 1 : : 94528 : 510 19 ' 2+ Ans. 

4. Of HoUand, S^c. 

Accounts are kept there in guilders, stivers, grotes, 
and peningens. 

( 8 peningens make 1 grote'or penny. 
< 2 grotes - 1 stiver. 
( 20 stivers - 1 guilder or floun. 
1 guilder «39cts. =390 mills. ^ 

EXAMPLE. 

In 250 guilders, 16 stivers, how much Federal lUpney ? 

guil. cts. guil $. d, c. m. 

As 1 : 39 : : 250,8 : 97 8 1 2 Ans. 

m. g. m. g. 

As390 : 1 : : 97812 : 250,8 Proof. , 

5. — Of Hamburgh^ in Germany. 

Accounts are kept in Hamburgh, in marcf, shtUings 
and fennings, and by some in rix dollars. 



EXCHANGE. 145 

/ 12 fenningt make 1 shilling lub. 
}^6 shilliDgs - 1 marc, 
i 3 marcs - 1 rix dollar. 

1 marcBs33^ct8. or one third of a dollar. 

Rule 1. — ^Divide the marcs bj 3, and the quotient will 
be dollars. 

EXAMPLE. 

Bring 584 marcs, 12 shillings to Federal Money. 

3)584,75 

f 194,91c. 6fm. Ans. 

Rule 2. — When the given sam is Federal Money, mul- 
tiply it by 3, and the product will be marcs and decimal 
parts. 

EXAJ^PLE. 

In |3l5,70cts. how much Hamburgh, &c money ? 
315,70 
3 



947,10»:947 marcs, 1 shiU 7, 2 fennings. Ans. 

6. — Of Spain. 

In Spain, they k^i^^ their accounts in piastres, rialsi 
and maravedies. 

{34 maravedies of plate make 1 rial of plate. 
8 ri^ of plate make 1 piastre, or piece of 8. 
1 rial^slO cents, or 1 dime. 

Rule I. — ^To reduce rials to Federal Money, pokit off 
tl^irigltt hand figure of the given sum, and as it stands, 
it is' the answer in dollars and dimes. 

EXAMPLE. 

In 968 rials, how many dollars, d^c. 1 

Ans. 96,ia^$96,8 diin^s, or f 96, SOcts. 

Wimm a.->-tVio reidvce cedMi into rids, ditide tbe cents 

N 
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EXAMPLE. 

In $94,65cts. how man j rials, &c. ? 

9465-^10s=:940,5=946 rials, 17 maravedies. Ans. 

7.— Of Portugal 
In Portugal, accounts are kept in milrez and rez, reck* 
oning 1000 rez to a mt7re, as its name imports. 
1 milre SB 124 cents. 

Rule 1 . — To reduce milrez into Federal Money, mul- 
tiplj the given sura hy 124, and the product will be cents ; 
if the given sum contain rez, multiply as before, and cut 
off 3 figures from the right of the product ; the answer 
will be cents, and decimals of a cent. If the rez are less 
than 100, prefix a cipher to them, before you annex them 
to the milrez. A comma, or decimal point, is used to 
separate rez and milrez. 

EXAJ^PLES. 

1. In 580 milrez how many cents 1 

580x]24s=71920cent8=«719,20cts. Ans. 

2. In 125 milrez, 96 rez, how many cents ? 
123,096xl24c=:15511,904cts. or $i55,llcts. 9i\+Ans. 

Rule 2. — To reduce cents into milrez, divide the sum 
by 124, and if decimals arise, continue the division to 
three places of decimals ; the whole nambers in the quo- 
tient will be milrez, and the decimals will be rez. 

EXAMPLESd 

1. How many milrez in 6878 cents t 

6878-^124=55,467+ or 55milr. 467 rez. Ans. 

2. In $31,09cts3 mills, how many milrez of Portugal 1 
Cm. 

3ia9,3^124=«25,075=25milr. 75rez. Ans. 

8. — Of East-India Money. 

Rule. — To reduce Indifi Money to Federal. Multiply 

tales of China by 148; pagodas of India by 194; and 

nipees of Bentral, by 55^ : and the product, ita etei^ eOe, 

will be cents. To change Federal Money into the beftrt^' 
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named moneys, divide the giren sum by one of the above 
numbers, as the case may be. 

EXAJdPLES. 

1. In 1000 tales of China, how many dollars ? 

Ans. $1480. 

2. In 1420 tales of China, how many dollars, &.c. ? 

Ans. 82101,60cts. 

3. In f 948,68cts. how many tales of China t 

Ans. 641. 

4. In 482 pagodas of India, how many dollars and 
cents ? Ans. g935,8cts. 

5. In 21d5,80cts. how many pagodas of India 1 

Ans. 70. , 

6. In 920 rupees of Bengal, how much Federal Money ? 

Ans. $ai0,60cts. 

7. In $54,39cts. how many rupees of Bengal ? 

Ans. 98. 

. A compound Example in European Money. 

Suppose a merchant of Hallowell has effects at London, 
to the amount of $5460, which he can remit by way of 
Lisbon, at 1 milre per dollar, and thence to Boston, at 
$l,50cts. per milre ; or by way of Paris, at 5 livres per 
dollar ; thence to Brest, at 6 livres per crown, and thence 
to Washington, at $],25cts. per crown; which" will be 
the most advantageous way of remitting ? 

A i Remitting by way of Lisbon is most 
'^°*' \ advantageous by $2602,50cts. 



— *«^^>#>^> 



VULGAR FRACTIONS. 

Vulgar Fractions were briefly introduced immediate- 
ly after Duodecimals ; and some general definitions, and 
a few such problems as were necessary to prepare the 
scholar for, and to lead him into decipials, were there given. 
Those general definitions be is reqi^ested to read anew* 
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Vulgar Fractions are either proper, improper, single, 
compound or mixed. 

1. A proper fraction is when the numerator is less 
than the denominator : as, f , ^, f , &lc. which mean f of 
l,tof l,tof l,&c. 

2. An improper fraction is when the numerator ex- 
ceeds the denominator : as, f , -y^, &c. 

3. A single fraction is a simple expression for any 
number of parts of the integer. 

4. A compound fraction is the fraction of a fraction : 
aS) \^^ hi of |, &^c., which mean j^ of f of l,f of ^ of 
1, £c. 

5. A ndxtd number is composed of a whole number 
and a fraction ; as, 8^, 12^, &c. 

Note. — ^Any number may be expressed Uke a fraction 
by writing 1 under it : Thus f means 6 ones or 6. 

A fraction having a fraction or mixed number for its 
numerator or denominator, or both, is called a complex 
fraction. A fraction denotes division, and its value is 
equal to the quotient obtained by dividing the nmnefator 
by the denominator : thus ^ is equal to 3, and ^ equal 
to 4. Therefore, if the numerator be less than the de- 
nominator, the value of the fraction is less than L If 
the numerator be the same as the denominator, the frac- 
tion is just equal to 1. And if the numerator be greater 
than the denominator* the fraction is greater than 1. . 

6. The common measure of two or more numbers is 
that number which will divide each of them without a 
remainder ; and the greatest number that will do this, is 
called the greatest common measure. 

7. A number which can be measured by two or more 
numbers, is called their common multiple ; and if it be the 
hast number, which can be so measured, it is called their 
lemt common muU^^k* 

Problem 1. 

To ^nd the greatest common measure of t$oo or more 
numbers, 

RoLiE.-^l. If tfa^rebetwo numbers only, divide the 
greater by the less, frad this divisor by the remaiaden »dmJ 
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SO on ; bIwbja dividing the last di?i8or by the l«st remaia^ 
der, until nothing remains ; then wiii the last divisor bo 
the greatest common measure required. 

2. When there are more than two numbers, find the 
greatest common measure of two of them, as before ; and 
next find the greatest common measure of that common 
measure and one of the other numbers ; and so on, 
through all the numbers to the last ; then will the greatest 

, common measure last found be the answer. 

3. If one happen to be the common measure, the given 
numbers are prime to each other, and found to be incom- 
mensurable. ^ 

EXAMPLES. 

1. Required the greatest common measure of 918,1998 
and 522. 

918)1998(2 

1836 So 54 is the greatest cofrnpon 

measure of 1998 and 918-^ 

162)918(5 Hence 54)522(9 

810. 486 

108)162(1 36)54(1 

108 36 

. 54)108(2 18)36(3 

108 36 

Therefore 18 is the answer required. 

2. What is the greatest common measure of 612 and 
540? Ans. 36. 

3. What is the greatest common measure of 117 and 
91 ? Ans. 13. 

,. Problem 2. 

To find the hast commoh muUiple of two or 'more numbers. 

Rule. — 1. Divide by any number, that will divide two 

or more of the given numbers without a remainder, and 

set the quotient, together with the undivided numbers, 

in a line beneath. 

2. Divide the second line as before, and so on, until 
there are no two numbers that can be divided ; then the 
N 2 
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continued product of t)ra dinsors And quotfent will gife 
the multiple required* 

EXAMPLES, 

1* What is the least common multiple of 3, 5, 8, and 
10! 

2)3 5 8 10 

5)3 5 4 5 

3 14 1 Then 2x5x3x4^120 Ans. 

2. What is the least common multiple of 9, 8, 15, 16 1 

Ans. 720. 

3. Wha^ is the least number that 3, 4, 8, and 12 will 
measure ? Ans. 24. 

4. What is the least number that can be divided by the 
9 digits without a remainder Ans. 2520. 



REDUCTION OF VULGAR FRACTIONS. 

Reduction op Vulgar Fractions is the bringing 
them out of one form into another, in order to prepare 
them for the operations of addition, subtraction, &c. 



CASE L 

To (Mreviate or reduce fractions to their lowest terms. 

Rule. — ^Divide the terms of the given fraction by any 
number that will divide them without a remainder, &c. 
as in Rule of Problem 1, page 76. Or divide both the 
terms of the fraction by their greatest common measure, 
and the quotients, will be the terms of the fraction re- 
quired. If a fraction have ciphers on the fright hand of 
both its terms, it may be reduced by cutting off an ^quai 
number from both. 
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EXAMPLES. 

1. Reduce j4^ to its lowest terms. 
(4) (3) (4) 

sf the answer. 



Or thus, 144)240(1 



144 

96)144(1 
96 

— Therefore 48 is the greatest 

48)96(2 common measure, and 

96 ^)it^«{ Ans. 

MoTB. — 1. Any number ending with an even number, 
or a cipher, is divisible by 2. 

2. Any number ending with 5 or 0, is divisible by 5. 

3. If the right hand place of any number be 0, the 
whole is dirisible by 10. 

4. If the two right hand figures, of any number are 
divisible by 4, the whole is divisible by 4. 

5. If the sum of the digits, constituting any number,- 
be divisible by 3 or 9, the whole is divisible by 3 or 9. 

6. All prime numbers, except 2 and 5, have 1, 3, 7, or 
9, in the place of units ; and consequently all other num- 
bers are composite, and capable of being divided. 

7. When numbers with the sign of addition or subtrac- 
tion between them, are to be divided by any number, 
each of the numbers must be divided. Thus, 

4+8+10 

«2+4+5»ll 

2 

8. But if the numbers have the sign of multiplication 
between them, only one of them must be divided. Thus, 

3x8x10 x3x4xl0 1x4x10 1x2x10 

« « « «i^»20 

2x6 1x6 1x2 Ixl 

9. If both the numerator and denominator of a frac- 
tion be multiplied or divided by the same number, the 
fraction will still retain its original value. 

Let f and ^ be two fractions proposed ; then f Xf«-ft; 
and -^-^l"*!* That is, if the numerator 4, and denom- 
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inator 5, of the first fraction^ be each muhiplied by tb« 
same number 2, the produced fraction -^ is equal <^ the 
proposed one f . For the numerator and denominator of 
the produced fraction, are in the same proportion as the 
numerator and denominator of the proposed one. Also, 
if the numerator 9, and the denominator 12, of tlie second 
fraction, be each divided by the same number 3^ the frac- 
tions f and ^ are equal for the same reason. 

2. Reduce j^ to its lowest terms. Ans. ^. 

. 3. Reduce -^^ to its lowest terms. Ans. ^. 

4. Reduce -^^ to its lowest terms. Ans. f|^. 

5. Reduce f f if to its lowest terms. Ans. ^. 

CASE IL 

To reduce a mixed number to its equivalent imjpraper 
fraction. 

Rule. — Multfplj the whole number by the denomina- 
tor of the fraction, and add the numerator to the pro- 
duct; then that sura written above the denominator, 
will form the fraction required. 

EXAMPLES. 

1. Reduce 27f to its equivalent improper fraction. 
27 
9 

243 
2 

245 Or 27x9+2 

=»^4^ the answer. - 

9 9 . 

fl Reduce 514^^ to an improper fraction. Ans. -^ff^* 

3. Reduce 12+^ to an improper fraction. Ans. ^^. 

4. Reduce 79|| to an improper fraclion. Ans. ^^4i^' 
6- Reduce loajf to an improper fraotion. Afis. ^i^* 



CASE m. 

To reduce an improper fr€teticn to Us equhaknt »iUfe or 
mixed number* 
Rule. — ^Divide the numerator hj the denominator, and 
the quotient ^ill be the whole or mixed number required. 

EXAMPLES. 

1. Reduce ^^ to its equivalent whole or mixed number. 

15)981 (61tV 
96 

21 
16 

5 or i^t»98] ^I6a6l3^ the answer. 

2. Reduce ^^ to its equivalent whole or mixed num- 
ber. Ans. l^^. 

3. Reduce -^f^ to its equivalent whole or mixed num- 
ber. Ans. 2^. 

4. Reduce -^ to its equivalent whole or mixed num- 
ber. Ans. 7. 

5. Reduce ^g^W^ ^^ ^^^ proper terms. Ans* 1209^. 

CASE IV. 

To reduce a whole number to an equivalent JracHon^ hao* 
ing a given denominator. 
Rule. — ^Multiply the whole number by the given de- 
nominator, and piace the product over the said denomi- 
nator, and it will form the fraction required. 

EXAMPLES. 

1. Reduce 7 to a fraction, whose denominator shall be 
9. 7 x9 «:6,3, and ^ Answer. 

And ^«63-*-9=7 Proof. . 

2* Reduce 13 to a fraction, whose denominator shall 
be 12. Ans. i,^. 

3. Reduce 746 to a fraction, whose denominator shall 
be 60, ' Ans. iU^^p^ 
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CASE y. 

Te reduce a compound frmtion to an equivalent single one. 

Rule. — Multiply all the numerators together for the 
numerator, and all the denominators together for the de- 
nominator, and they will form the fraction required. 

If part of the compound fraction be a whole or mixed 
number, it must be reduced to an improper fraction by 
one of the former cases. 

When it can be done, divide any two terms of the 
fraction by the same nuinber, and use the quotients in- 
stead thereof. 

EXAMPLES. 

1. Reduce f of f of f of ^ to a single fraction. 
2x3x4x8 

-as^UsK^ the answer. — Or, by expunging 

3x4x5x11 
equal numerators and equal denominators, the answer 
will be as before, =if . 

2. Reduce f of f of |^ to a single fraction. Ans. ^. - 
3» Reduce iV ^^ A ^^ A ^^ ^^ *^ a single fraction. 

Ans. -W^. ; 
4. Reduce.j' of f of f to a single fraction. Ans. 6/x* 

CASE VI. 

To reduce fractions of different denominators to equiva* 
lent fractions^ hamtig a common denominator, ^ 

Rule. — Multiply each numerator into alHhe denomi- 
nators except its own, for a new numerator; and all the 
denominators continually for the common denominator; 
first reducing the fractions to their lowest terms, &c. 

Note.— By Note 9, in case 1, it will be seen, that sev- 
eral fractions of different denominators n\ay be readily 
reduced to a common denominator. Thus ^ may be re- 
duced to the same denominator as f by multiplying its 
t^rms by 3, by whicltit becomes f. Also ^, f, and, ^, 
may be reduced to a common denominator, by multiply*' 
ing the terms of the first fraction by 6, of the seeond by 
3, and dividing those of the last by 5. And so of otber«. 
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EXAMPLES. 

1. Reduce ^, |, and f to equiralent fractions, hMnga 
common denominator. 

1 x5x7=b35 the new numerator for ^. 
3x2x7=42 do. do. f. 

4x2x5»4Q do. do. f 

2x5x7s=70 the common denominator. 
Therefore the equivalent fractions are f^, fj, and ff • 
the answer. 

2. Reduce ^, f , ^, and f to equivalent fractions, hay- 
ing a common denominator. Ans. f^f , f^, j^y and |4}, 

3. Reduce ^, f of ^, 5^ and ^^ to a common denomi- 
nator. Ans. ^8, ffj, ^y;syi, ^. 

4. Reduce J4, ^ of 1^, -^ and ^ to a common denom- 
inator. Ans. imi^ imh mn^ urn- 

CASE VII. 

To Jind the vdhu of a fraciion in any known pcarts of 
the integer. 
Rule. — ^Multiply the numerator by the parts in the 
next inferiour denomination, and divide the product by 
the denominator ; and if any thing remain, multiply it 
by the nejtt inferiour denominator, and divide by the de- 
nominator as before ; and so on, as far as necessary ; and 
the quotients placed after one another, in thei^ order, will 
be the answer required* 

EXAMPLES, 

I. What is the value of f of a shilling 1 Ans. 4^* 
3 
12 

8)36(4d. 
32 

4 

4 - s • 

8)16(2qr«. 
16 • 
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9. What 18 the value of ^ of a dollar 1 

Aqs. 41 Ota. Gfmills. 

3. What is the value of f of a mile 1 

Ana. 4fur. 22pol. 47cl*s. 2|feet. 

4. What is the value of f of a month 1 

Ans. 3w. Id. 9h. 36m. 

5. What is the value of ^ of an acre 1 

Ans. Irood, 30poles» 

6. What is the vdue of f of | of ^ of $49,95cts. t 

Ans. |5,55cts. 



CASE vni. 

To reduce a fraction cf one denomination to that of 
another^ retaining the seme value. 
Rule. — Make a compound fraction of it, and reduce 
it to a single one. 

EXAMPLES, 

1. Keduce f of a penny to the fraction of a pound. 

I of ^ of ^=TAxF=ji¥ tbe answer. 
And y^ of ^ of J3^«f|^=^. the proof. 

2. Reduce ^ of a farthing to the fraction of a pound 

Ans. Y^. 

3. Reduce -^ of a'mill to the fraction of a dollar. 

Ans. y,^. 

4. Reduce -j^ to the fraction of a penny. 

Ans. ^«13^. 

5. Reduce f of a pound Avoirdupois to the fraction of 
an cwt. Ans. yf^^^irl^ 

6. Reduce -^ of a month to the fractiou of a day. 

Ans. If taiaft. 

7. Reduce Ts. 3d. to the fraction of a pound. 

$. d. s. 

7 3 20inaje 

12 12 

87 numerator. 240 denominator. 

2^-^ Ads. 

8. Reduce 6 furlongs, 16 poles to the firaetioD of a mile. 

Ans. f. 
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ADDITION OF VULGAR PRACTIONS. 

Rule. — Reduce compound fractions to single ones ; 
mixed numbers to improper fractions; fractions of differ- 
ent integers to those of the same ; and all of them to a 
common denominator ; then the sum of the numerators, 
written orer the common denominator, will be the sum 
of the fractions required. 

Note 1. — In adding mixed numbers that are not com- 
pounded with other fractions, find first the sum of the 
fractions, to which add the whole numbers of the given 
mixed number. 

Note 2. — When adding fractions of money, weight,&.c. 
reduce fractions of different integers to those of the same 
integer. Or, find the value of each fraction bj Case 7, 
in Reduction, and then add them in their proper terms. 

EXAMPLES. 

1. Add 3f , i, t of i and 7 together. 

First, 3t=»^, t of i=H«=T^. 7«f 

Then the fractions are ^, ^, -^ and \. 

29x8xl0x 1=2320 

7x8xl0x 1= 560 

7x8x 8x 1= 448 

7x8x 8x10=4480 

7808 

=l2iff=12iAns. 

8x8x10x1=640 

2. Add f , 7^, and i of f together. Ans. 8f . 

3. What is the sum of | of 95 and J of 14 1 

Ans. 43i|. 

4. Add 19, 7, and ^ of f together. Ans. 26|. 

5. Add f and \1^ together. Ans. 18^. 

6. What is the siun of ^, f s. and y^ of a penny 1 

Ans. li^s. or 3s. Id. l^rs. 

7. Add f of 15je. £^, ^ of f of f of a pound and f 
of f of a sMIKng together. Ans. £7 1 7s. 6fd. 

a Add * of a yard, fofaftotafudfofa mile to- 
getlier. Ans. eeOyds. 2ft 9in. 

9. Add f of a week, ^ rf a dw and ^ of an hour to- 
g»tlior. Ans. ^days, 14^hours. 

O 
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10. Add f of a ton to ^ of an Inindred waigiit, 25{b* 
a qr. Ang^ 12cwt. Iqr. 7j^. iSoz. 1 Ifdrs. 

11. Suppose I have f of a ship worth $6000, and that 
I huj another person's share of her, which is ^ ; what 
part of her belongs to me then, and what is it worth 1 

Ads. I hare ^^, and it is worth 94125. 

SUBTRACTION OF VULGAR FRACTIONS. 

Rule. — ^Prepare the fractions as in addition, and the 
difference of the numerators written above the common 
denominator, will giro the difference of the fractions re- 
quired. 

Note 1. — In subtracting mixed numbers, when the 
fraction in the subtrahend is greater than that in the min- 
uend, subtract the numerator of the subtrahend from the 
denominator, and to the difference add the numerator of 
the minuend, and carry one to the integer in the subtra- 
hend. If the minuend contain no fraction, proceed in 
the same waj, there being then nothing to add to the 
difference. 

Note 2. — ^In fractions of money, weights, &c. you 
may find the value of each of the given fractions, by Case 
7, in Reduction, and then subtract them ia their prpph^ 
terms. 

EXAMPLES. 

1. From f take } of f 

tof^«jfr;andf««. 

j4 — ^«s^n^ the answer. 

% From m^ take f . Ans. t%. 

a From 7li take i^. Ans. 70ff. 

4. From £i take f of a shilling. Ane. 16s. 9d. 

5. From -goz. take {^ of a pennyweight. 

Ans. lldwt. 3gr8. 

6. From ^wt. take -^ of a pound. ' 

Ans. Iqr. 27fc. 6oz. lOfdrs. 

7. From 7 weeks take days •^. 

Ans. 5w. 4d. 7h. 12m* 
- 8. From 4 days 7^ hours take 1 day 9 hours -f^ 

Ant. 2d. 22h. 20aD. 
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^ Sappose I owD f of a farm, wbich is worth $3600, 
and that I sell f of m j share ;" what part of it have I left 
and what is it worth ! 

' Ans. ^ ; and worth $750. 

MULTIPLICATIOjr OF VULGAR FRACTIOJfS. 

Rule. — ^Reduce compound fractions to single ones, 
mixed numbers to improper fractions, and those of differ- 
ent integers to the same ; then multiply all the numera- 
tors together for the numerator, and multiplj all the de- 
nominators together for the denominator, of the product 
required. But always, before multiplying, cancel equal 
numerators and denominators, and divide those that are 
divisible by the same numbers, both here and in division, 
agreeably to what is seen in Note 8 of Case 1, in Redao- 
• Cion, page 150, and in Case 5, page 154. 

Note. — A fraction is best multiplied by an integer, by 
dividing the denominator by it, if pMaible, but if th^ 
cannot be done, multiply the numerator by it. 

JEXAJuPLES, 

1. Required the continued product of 2j-, ^i ^, of f 
end 2. 1x5 

2i=f , i of t= «A» and 2=.f 

3x6 

Then f XiXAXf = «A^ Ans. 

2x8x18x1 
% Multiply ^ by ^. Ans. -^ 

3. Multiply ii by |-. Ans. ■^. 

4. Multiply f of 8, by J of 5. Ans. 21. 

5. Multiply 7i by Qf Ans. 69J. 

6. Multiply 4|, | of |, and 18f continually together. 

Ans. 9-^. 

7. What is the product of 5, f , ^, of f , and 4^ ? . 

Ans. 2^. 

DIVISION OF VULGAR FRACTIONS. 

Rule. — ^Prepare the fractions as in ^ Multiplication ; 
then invert the divisor, and proceed as in Multtplicatioo* 
The product will be the quotient required. 
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Note. — ^A fraction is diTided by an integer, bj dividing 
the numerator bj it, if possible, but if it will not exactly 
divide, then multiply the denominator by it. 

EXAJUPLES. 

1. Divide i of 19 by f of f . 

1x19 19 

^ of 1Q« «— , and ? of f «A=i; 

5x 1 5 
19x2 
J^Xf «-— — =^=r7f the quotient required. 
5x1 

2. Divide ^ by f. Ans. Iff. 

3. Divide 99 by 108. Ans. ^A=ii' 

4. Divide f of f by ^ of f . Ans. ij. 
6. Divide 3^ by 9^. Ans. i. 
6. Divide J by 4. Ans. ^. 

iZKLU OP THREE IN VULGAR FRACTIONS. 

Rule. — Prepare the fractions as in Multiplication ;- 
and state the question as directed in the Rule of Three 
in whole numbers ; then invert the first term in the stat- 
ing, and multiply all the three terms continually together, 
numerators by numerators and denominators by denomi- 
nators, and the product will be the answer in the same 
name as the second or middle term. 

EXAMPLES. 

I. If f of a yard cost -^ of a pound, what will y\ of 
an ell English cost ? 

3x4x1 

First f of a yard=f of j- of i= =^ of an ell. 

5x1x5 
EU. £. EU. 
Then ^ : ^ : I ^ : 
And fiX^2'XT\=M^=*98- 8|d. Answer. 

Note. — Here, 25 and 15 are divisible by 5, giving 5 
and 3 for quotients ; and 6 and one of the 12s. are divisi- 
ble by 6, giving 1 and 2 for quotients ; then the numerators, 
are 5, 7, and 1, whose product is 35 ; and the denomina- 
tors 12, 2, and 3, whose product is 72. And thus always 



RULE or THREC IN DSCIMAI.8. 161 

proceed, in muldpljing vulgar fractions, by caDcelling 
equal numerators and denconinators, or dividing those 
tkat are divisible by the same number. 

2. If I of a yard cost j^ of a dollar, what will 40f yds. 
come to? Ans. $59,42cts. 7^m. 

3. If 50f bushels of wheat cost $59^, what is it per 
bushel ? Ans. $ 1 , I6cts. 6f m. 

4. If I buy 100ft. of butter for $10^, how many hun- 
dred can I have for $105|j^1 Ans. 10^ hundred. 

5. If j^ of j^ of a yard of lace cost 30cts., how much 
is it per yard i Ans. $2,40cts. 

6. If f of a gallon of wine cost f of a dollar, what will 
f of a tun cost ! Ans. $140. 

7. A younger brother received $2200, which was just 
^ of his elder brother's fortune ; and 3^ times the el- 
der's money was ^ as much again as the father was 
worth ; what was the father worth ! Ans. $11000. 

8. When the days are 13f hours long, a traveller 
performs his journey in So^ days ; in how many days 
will he perform the same journey, when the days are 
11^^ hours long? Ans. 40^ days. 

9. A schoolmaster being asked how many scholars he 
had, finswered, If I had as many, and j- as many, and ^ 
as many, I should have 99 ; — how many had he ? Ans. 36. 
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Rule. — Reduce vulgar fractions to decimals, and com- 
pound numbers either to decimals of the higher names, 
or to integers of the lower, as also the first and third terms 
to the same name ; then state the question and proceed 
as in whole numbers ; the fourth term will be the answer. 

EXAJilPLES. 
1. If f of a yard cost f of a pound, what will ^ of aa 

1 £nirlifih AfMtt f 



:<ngiisn cosi i 
f «,375yd. f «s,4je. ieH«T^yd.-tf,3125yd 
Yd. £. Yd. JB., 
As ,375 : ,4 : : »3125 : ,Z3i+ -6s. 8d. 
03 
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3. If lewt. Iqr. 16|]b. of svgar cost $10,9et8., wbi^ 
will 9ewt. 3qr. cost, at the same rate 1 
As 1,4 : 10,09 : : 9,75 : 70,269+ r»$70,26ct8:9ixi.+ Ans. 

3. A man bought 5,8 tuns of oil, for $266, bat by ac- 
cideot, lost 50,9 gallons ; how must he sell the residue 
per gallon, so as not to lose in his bargain ? 

Ans. I8cts. 8m. + 

4. If 12 oxen graze down 16,25 acres of grass in 20 
days, how much of the same pasture will suffice 24 ox<Ba 
100 days 1 An^. 162,5 acres. 

5. By how many men would 417,6 acres be mowed in 
12 days, if 5 men mow i of that quantity in ^ the time 1 

Ans. 20 men. 

6. Two men bartered ; A had 24,07 yards of linen, for 
which B gave him 25,6 ells of Holland, at 45cts. per ell ; 
what was the linen per yard 1 Ans. 47cts. 8m. -fr 

7. A man bought a piece of broadcloth for $85,20cts., 
at the rate of $4,26cts. per yard ; how many yards did 
it contain 1 Ans. 20yds. 

8. If, during .the tide of ebb, a boat should set out 
from Hallowell for Bath, and at the same instant another 
should put off at Bath for Hallowell, taking the distance 
by water at 25 miles ; the tide forwards one, and retards 
the other, say 2 J- miles an hour; the boats are equal in 
size and form, and equally laden, the rowers equally good, 
and in the common way of working, in still water, would 
proceed at the rate of 5 miles an hour ; where in the riv- 
er would the two boats ineet ? 

Ans. They will meet 18f miles from Hallowell. 

9. Bought 12 pieces of Holland for 2404^, at $1^ 
per ell Flemish ; how many yards were in each piece 1 

Ans. 22fyds. 

DOUBLE RULE OF THREE IN VULGAR 
FRACTIONS. 

Rule. — State the question as in the same rule in whole 
numbers ; invert th^ fractions which stand in and under 
the first term ; then proceed as in the Rule of Three in 
Vulgar Fractions^ 
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EXAMPLES. 
1. If £2 lOs. be the wages of 15 men for 6 days, what 
i?ill be the wages of 12 men for 18^ days ! 

-V^ men ) .^ . . ( -^i men . 
I days J • * W <^ays ' 

^XiXf X-^X^=^^«6je. 2s. 2d. 2fqrs. Ans. 

Note. — In this solution, having stated the qnestion 
properly, inverted the two firactions in the first term and 
then arranged all the terms to be multiplied into each 
other, I take the shorter method of cancelling equal nu- 
merators and denominators, and abridging such as are di- 
visible by the same number. The 12 cancels the 2 and 
the 6, and the 5 divides the 15, leaving a denominator 3 
to be multiplied into the only remaining denominator, 
which is 3, and whose product is 9 ; then the only nu- 
merator above unity which is left, is 55 ; and, consequent- 
ly, the whole is brought to the single improper fraction ^, 
which is the answer required. And thus let every simi- 
lar question be managed. 

2. In what time will $350 gain $26^ at 5 per cent, 
per annum ? Ans. 18 months. 

Note. — For Double Rule of Three, Fellowship, &c. 
in decimals, let the scholar take, as exercises, anys^h 
questions in these rules, in whole numbers, as^have-lfilic- 
tions or compound numbers in them. v^. . 

SIMPLE INTEREST BY DECIMALS. 
A TABLE OF RATIPS. 



Rale per cent. 


Ratio. 


Rale per cent. 1 


Ratio. 


J 


3 


,03 


H 


,055 


J 


4 


,04 


6 


,06 


J 


1 H 


,045 


6* 


,065 




1% 5 


,05 


7 


,07 


. 


^^^^^y^^^^^. 


.^¥^^¥<*^^ 


^^^^^^^^^^^^ 


►•^-^•^ 


-<► 



• I 

Ratio is the simple interest of .£1 for 1 year, or, m 
Federal Money, of $1 for one year, at the rate percent, 
agreed on. 

RuL^._Multiply the Principal. Ratio, and lliae «on- 
tinually MgBther, and the last product will be tbiiatertt^ 
required^ -* 
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JEXtaJuJPLiES, 

1. Reqoi/ed the interest of $425,65cts. for 6 years, at 
6 per cent, per annum. 
9. cts. 
425,65 Principal. 
,06 Ratio. 



25,53 90 Interest for one year. 
6 Multiply by the time. 



158,23 40 Ans.«=$153,23cts. 4m. 

% What is the interest of ^645 10s. for 3 years, at 6 
per cent, per annum 1 
je645,5x,06x3=J?116,l90«£116 3s. 9d..2,4qrs. Ans. 

3. Required the amount of $648,50cts. for 12f years, 
at 5^ per cent, per annum. Ans. $1103,26cts.+ 

4. What is the amount of $24S,39cts. for 1^ year at 6 
per cent, per annum 1 Ans. 2270,7451. 

Case 2. — The amount^ timCf and ratio given^ to find 
the princijpcd. 

R^LE. — Multiply the ratio by the time ; add unity to 
the product for a diyisor, by which sum divide the amount, 
and the quotient will be the principal. 

EXAMPLES. 

1. What principal will amount to $1235,97cts. 5m. in 
5 years, at 6 per cent, per annum 1 

^ ^ 

,06x5+1 «1,30) 1235,975(950,75 Ans. 

2. What principal will amount to je956 10s. 4,125d. 
In 8f years, at 5| per cent. 1 Ans. <£645 15s. 

3. What principal will amount to $l384,50cts. in 7 
years, at 6 per cent, per annum ? Ans. $975« 

Case 3. — Th^ amount, principal, and time given, to 
find the ratio. 

Rule. — Subtract the principal from the amount; divide 
the remainder by the product of the time and principal, 
and the quotient will be the ratio.' 
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EXAMPLES. • 

1. At what rate per cent, will $950,76 amount to 
$1235,975 in 5 years ? 

From the amount =1235,975 
Take the principal s950,75 

950,75 X5=4753,75)285,2250(,06=6 per cent. Ans- 

2. At what rate jper cent, will ^£543 amount to £705 
18s. in 5 jears t Ans. 6 per cent. 

3. At what rate per cent, will $2124,25 amount to 
$3482,44234375 in 7J years 1 Ans. 8^ per cent. 

Case 4. — The amount^ principal, and rate per cent* 
given,, to find the time. 
Rule. — Subtract the principal from the amount ; di- 
vide the remainder by the product of the ratio and prin- 
cipal ; and the quotient will be the time. 

EXAMPLES. 

1. In what time will $248,39 amount to $270,7451 at 
6 per cent, per annum ? 

From the amount $270,7451 
Take the principal 248,39 

248,39x,06=:14,9034)22,355l(l,5=livear. Ans. 

2. In what time will ,£543 amount to ^705 I8s. at 6 
per cent, per annum ? Ans. 5 years. 
f^8. In what time will $2142,25 amount to $3482,4423- 
4^75 at 8J per cent, per annum 1 Ans. 7f years. 

TO CALCULA TE INTEREST FOR DA YS. ^ 

A TABLE OF RATIOS FOR DAYS. •^'t. 



Kate per cent. Ratios. 
4J=,00012328767 
5 =,0001369863 
5^=5,00015068493 



Rate per cent. Ratids. 

6 c=,000 16438356 
64. =,00017808219 

7 c=,00019178082 



Rule.— Multiply the principal by the given number of 
days and that product by the ratio for a year ; divide the 
last product by ^5, (the number of days in a year,) and it 
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will give the interest required. Or, multiply the ratio 
for adaj in the foregoing table by the principal, and that 
product by the given number of dajs ; and the last pro- 
duct will be the interest required. 

BXAMPLEB, 

1. What is the interest of ^^300, 10s. for 146 days, at 
6 per cent. ? 

360,5xl46x,06 £. £. s. d. qr. 

«8,652=.8 13 1,92 Ans. 

3165 
Or ,000l6438366x360,5xl46«de8,6519999+An8. 

2. What is the interest of g780,40cts. for 100 days at 
6 per cent, per annum ? Ana. $12,S2ct8. 8m.+ 

3. What is the interest of g48l,75cts. for 25 days at 7 
per cent, per annum ? Ans. $2,30cts. 9m. + 

Note. — The interest of any sum for 6 days, at 6 per 
cent, is just as many mills and decimals of a mi}l, as the 
principal contains dollars and decimals of a dollar. 
Therefore set down the principal, multiply it by the days, 
and divide the product by 6 ; the quotient will be the in- 
terest in mills and decimals of a mill* This is calling 
only 30 days a month. 
What is the interest of 8231,84 for 100 days ? 
231,84x100 days 1 

-3864m. 

6 Or $3.86 4 ; which 

is 5cts. Im. too much ; but when the time is less than 30 
days, it gives the answer very exact, for ordinary sums. 

When interest is to be calculated on cash accounts* 
&c. where partial payments are made, it is the common 
practice to multiply the several balances into the days 
they are at interest ; then to multiply the sum of these 
products by the rate on the dollar, and divide the last 
product by 365 ; and thus cast the whole interest due on 
the account, &c. 

EXAMPLE. 

Lent John Joy, per bill on demand, dated 1st of June, 
1821, $2000, of which I received back the 19th of August, 
$400 ; on the 15th of October, $600 ; on the 11 Mi of De- 
cember, S400 ; on the l7th of February, 1822, ^^200 ; 
and on the Ist of June, $400 ; how much interest is du« 
on the bill, reckoning at 6 per cent. 1 
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je^h .$ days, products. 

June 1. Principal, per bill, ^SOOO 79 158000 

Aug. 19. Received in part, 

Balance, 1600 57 91200 

Oct. 15. Received in part 

Balance, 1000 57 5700O 

Dec. 11. Received in part, 

18^. Balance, 600 68 40800 

Feb. 17. Received in part. 

Balance, 400 1 104 ] 41600 

June l.Rec 'din full of principal, 400 1 | 

Then 388600 368600 

,06 Ratio. 

$ cts.m. 

365)23316,00(63,879+ An8.«63,87 9 

COMPOUND INTEREST BY DECIMALS. 

A table showing the amount of £1 or $1 at 5 and 6 per 
• cent, per annum, compound interest, for 20 if ears. 



2000 
400 


days. 
79 


1600 
600 


67 


1000 
400 


57 


600 
SOO 


68 







YrsJ 


5 per cent. 


6 per ct. 


Yrs. 


5 per cent. 


6 per cent. 


I 


1,05000 


1,06000 


11 


1,71033 


1,89829 


2 


1,15250 


1,12360 


12 


1,79585 


2,01219 


3 


1,15762 


1,19101 


13 


1,88564 


2,13292 


4 


1,21550 


1,26247 


14 


1,97993 


2,26090 


5 


1,27628 


1,33822 


15 


2,07892 


2,39655 


6 


1,34009 


r;41851 


16 


2,18287 


2,54035 


7 


' 1,40710 


1,50363 


17 


2,29201 


2,69277 


8 


1,47745 


1,59384 


18 


2,40661 


2,85433 


« 


1,65132 


1,68947 


19 


2,52695 


3,02359 


10 


1,62889 


1,79084 


20 


2,65329; 


3,20713 



Rule. — Multiply the given principal coinioually by the 
amount of o/ie pound, or one dollar, for oiv^yesa, at the 
rate pen cent^ given, until the number of multiplications 
is equal to the given number of years, and the product 
will bei the admo.uot required. 
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Or, Take from the preceding Table, the amount of 'one 
pound) or one dollar, as the case may be, for the given 
number of years, and at the given rate per cent., and 
multiply it by the given principal, and it will give the 
amount as before. 

EXAMPLES. 

1. What will £400 amount to in 4 years, at 6 per cent, 
per annum, compound interest ? 

400x1,06x1,06x1,06x1,06=^504,99+ or ^504 19s. 

9d. 2,4qrs.+Ans. 
Or, by the Table. Tabular amount of ^1 = 1,26247 

Multiply by the principal 400 

Whole amount .£504,98800 

2. What is the compound interest oi £555 for 14 years, 
at 5 per cent. ? Ans. 2543,86cts.+ 

Note. — Any sum of money, at 6 per cent, per annum, 
simple interest, will double in 16§ years; but at 6 per 
cent, per annum compound interest, it will double in 11 
years and 325 days, or 11,889 years. 

ANNUITIES AT COMPOUND INTEREST. 

Case I. — To ^nd the amount of an annuity, ^c. 

Rule. — Raise the amount of $1, or j81, at the given 
rate per cent., for one year, to \hnX power denoted by the 
given number of years ; subtract unity or 1 from this pro- 
duct ; multiply the remainder by the given annuity ; di- 
vide this last product by the ratio made less by unity <^t 
1 ; and the quotient will be the amount sought. 

EXAMPLES. 

1. If $250, yearly pension, be foreborne 7 years, what 
will it amount to, at 6 per cent, per annum compound in- 
terest 1 

l,06xl,«exl,Oexl,0«xl,06xl,06xl,06~l,X»0 ^ 

^- ■ m' ■ 

1,06-1, 

«8O08|46e. 9m.+ Am 



% If a «a]arj, or an anaoitjyiDf ^00 per ernBuoD, runs 
on unpaid for 6 jears, at 5 per cent, compound interest, 
what is the amount due at the end of that pjeriod ? 

Ans. ^680 3s! 9}d. ,63. 

Case 2. — To Jind the present worth of an Annuity ^ S^c. 
RuLE.-arRaise the amount of 81, or ^1, at the gifea 
rate per cent., for 1 jear, to that jioK^fr denoted bj the 
^ven number of jears ; diride the giren annuitj by this 
jfToduct ; subtract its quotient from the given annuitj ; 
divide the remainder by tlie ratio made less by unity or 
1 ; and the quotient will be the present worth sou^t. 

EXAMPLES. 
1. What is the present worth of a salary of $300, to 
continue 5 years, at 5 per cent, compound interest T 
300 

' «235,0678499405. + 

J,0Sxl,05xl,a5xl,05xl,05 

300—235,0578499405 % cm. 

Then, »1298,84 3+Ans. 

1,05—1, 
- 2. What is the present worth of £Z0 per annum, ta 
continue 7 years, at 6 per cent, compound interest 1 

Ans. J^167 9s. 5d.+ 



INVOLUnON. 

Intolution is the continual multiplication of a num- 
ber into itself; and the products thence arising, with the 
original number itself, are called tbe powers of that num- ^ 
ber. / 

Any number may itself be called a Jirst power. If the 
first power be multiplied by itself, the product is called 
the second power^ or square ; if the square be multiplied 
by the first power, the product is eatkd the tMrd power, 
or cube ; if the cube be multiplied by the first power, the 
product is called the fourth power^ or biqua)4rate, d&c. 
Thus 3 is the first power of 3f ; • 

8x3«w9^ is the second poweroTi.'* - 
#x3x8««Q7fstbe<liirdpowerof9. ^ ^-^ '**• 
3x3y3x3«»8l is the fourth power of 3 A^^^l? 
Andki Aia WHuier is fotoiedtbefoHaiirinftabltof popart; 
P 
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BTOLUTION, OR BXTSACTION OT ROOTS. 



TabU rftke 8QUARE8 md CUBES of the nine digits. 



Roots. 


I 


2 


3 


4 


5 


6 


7 


8 
64 


9 
81 




Sijvares. 


1 


4 


9 


16 


25 


36 


49 




Cubes. 


1 


8 


27 


64 


125 


216 


343| 512 


729 





EXAMPLES. 
What is the 6th power of 8 ? 
8 the root, or Ist power. 
8 

64=s2d power, or square. 
8 




Note. — The nom* 
her denoting the 
height of the power 
is called the index, 
or exponent of that 
power; so the 2d 
power of 3 may be 
denoted by «V, the dd 
by 3», the 4th by 3«, 
dec.; the 6t|i power 
s4th power,or biquadrate. of 8 by 8®, d&c. 



eSd power, or cube. 



B5th power, or sursolid. 



262144»6th power, or square cube. Ans. 8^. 

2. What is the 7th power of f ? Ans. ^i^. 

3. What is the 5th power of | or 1^ t Ans. ^^^M^. 

4. What is the fourth power of ,27 1 Ans. ,09531441. 



EVOLUTION, OR EJ^TRACTION OF ROOTS. 

When the root of any power is required, the business 
of finding it is called the extraction of the Root. 

The root is that number, which by a continual multi-^ 
plication into itself, fffoduces the power which is given to 
be extracted. 

•Though every number will produce a perfect power by 
involution, yet there are many numbers, the precise roots 
of whiclv<«aa never be determined. By the help of deci- 
mah^t howeTer,,w« can approximate towards the root, to 
any assigned degree of fxs wlD ass. , 
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The roots which approximatet are called surd roots^ 
and those which are perfectly accurate, are called rational 
roots. 

TO EXTRACT THE SQUARE ROOT. 

Any number multiplied into itself, produces a square. 
The extracting of the square root, is only finding a num- 
ber, which, being multiplied into itself, shall produce the 
giFen number. 

Rule. — 1. Distinguish the gi?en number into periods ' 
of two figures each, by putting a point over the place of 
units, another over the place of hundreds, and so on over 
eierj second figure ; and if there be decimals, point them 
in the same manner, from units towards the right hand ; 
which points show the number of figures the root will con- 
sist of. 

2. Find by the table or trialthe greatest square num- 
ber in the first, or lefl hand period, place the root of it at 
the right hand of the given number, (after the manner of 
a quotient in division,) for the first figure of the root ; 
and set the square number under the period, subtract it 
therefrom, and to the remainder bring down the next pe- 
riod for a dividend. 

3. Place the double of the root already found on the 
left hand of the dividend fi)r a divisor. 

4. Consider what figure must be annexed to the divis- 
or^ so that if the result be multiplied by it the product 
may be equal to, or the next less than, the dividend, and 
it will be the second figure of the root. 

5. Subtract that pn^ct from the dividend, and to the 
remainder bring down the next period for a new dividend. 

6. Find a divisor as beforei by doubling the figureef al- 
ready in the root ; and from these find the next figure of 
the root as in the last article ; and so on through all the 
periods to the last. 

Or, to facilitate the foregoing operation, when a period 
is brought down to a remainder, and a dividend thus form- 
ed, in order to find a new figure in the root, divide said 
dividend, (omitting the right hand figure thereof,) by dA- 
ble the root already found, and the quotient will common-^ 
ly be the figure of the root sought, or, being made less by 
one, or two, will generally give the next figure sought* 



t 
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f 

To extract the square ro^ ef a Vufgar Fhtetioiu 
First prepare all vulgar fractioiM bj reduciog them to 
their lowest terras, both for this and all other roots. Tbea, 

1. Take the root of the numerator and that of the de- 
nominator for the respective terms of the root required ; 
and this is the best way if the denominator be a complete 
power. But if not, 

2. Multiply the numerator and denominator together; 
take the root of the product ; this root, being made the 
numerator to the denominator of the given fraction, or 
the denominator to the numerator of it, will form the 
fractional root required. 

3. Or reduce the vulgar fraction to a decimal, and ex- 
tract its root. 

EXAMPLES, 

1. Kequired the square root of 6749604. 

6749604(2598 Ans. The root exactly without a 

4 remainder ; bat when the periods be- 

- — r> longing to any given number are ^1 

45)274 exhausted, and still leave a remain* 

5)225 der^ the operation may be continued 

at pleasure, by annexing periods of 



509)4996 ciphers, &c. — ^Roots are often denot- 

9)4581 ed by writing ^/ before the power, 

with the index of the root within or 

5188)41504 over it, save the index of the square 

8)41504 root, which is ever understood : so x/ 

' — 64 is the 2d or square root of 64 ; ^ 

2. Required the 64 the 3d or cnbe root of 64 ;> v^ 64 
squarerootof 739,4 the 4th root of 64. 

739,4b(27,19+root. . 

4 When the square root of a number 

^ is wanted to many places, the work. 

47)339 may be much abridged. Find half 

7)329 the root by the rule ; then to get the 

rest, annex to the last remainder as 

541 ) 1040 many ciphers as you need, and divide 

• 1) 541 it by the double of the root before 

found. 



5429)49900 
9)48861 



1039 remainder. • 
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S. What is the sqaare foot of 2 ? Ant. I,4l42l35d.+ 

4. What is the square root of 10342056? Ans. 3216. 

5. What is v'964,61il2360241 ? 

An8.3U0567L 
e. What is v^,00032754 ? 

Aos. ,01809.+ 
7. What is \/fHt ^ Ans. ^. 

a What is ^42i 1 Ans. 6j. 

9. What is ^/6f1 Ans. 2,5298 +d&c. 

■ *« »^# »>^ 

APPLICATION AND USE OF THE SQUARE 
ROOT. 

Cass 1. — To find a mean proportional between any two 
given numbers. 
Bulk. — ^Multiply the two gi?en numbers together, and 
etxtract the square root o£ the product, which root will 
be the number sought. 

EXAMPLE. 
What is the mean proportional between 16 and 36 ! 

v^36xl6»24. Ans. 

Casb 2. — To find the side of a square equal in area to 
any given supeificies. 
RuLS. — ^Extract the square root of the given superficies, 
which root will be the side of the square sought 

EXjLMPLES. 
• 
1. If an acre of laud coYitains 160 square rods, what 
will be the side of a square, which should contain just aa 
acre t ^160nl2,649+rod«. Ans. 

2. A general having an armj of 5184 men wishes to 
Ibrm them into a square ; how many must he place iji 
rank and file t ^5]84«72. Ans. 

3. Let 8192 men be formed into an oblong, so that the 
aiiaiber tn rank may be double the file. 

8192 

d 

pa 
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4 Suppose a femlemaii would set out an. orcbard of 
864 treesi so tiiat the length, shall be to the breadth as 3 
to 2, and the distauce of each tree, one from the other, 7 
jards ; how maoy trees must there be in length, and how 
manj in breadth, and how manj square yards of ground 
do thej stand* on? 

To resolve any question of this nature, saj, as the ra- 
tio in length is to the ratio in breadth, so is the number of 
trees to a fourth number, "whose square root is the number 
in breadth ; then as the ratio in breadth is to the ratio in 
length, so is the number of trees te a fourth number^ 
whose root is the number in length. And as unity is to 
the distance, so is. the number in length less by one to a 
fourth number ; next do the same by the breadth, and 
multiply the two numbers thus found together, and the 
product will be the answer. 

As. 3 : 2 : : 864 : 576,& v/576=24num. in breadth. Ans. 
As 2 : 3 : : 864 : 1296,& 5/ 1296^36 num. in length Ans. 
Asl :7::36— 1 :245. And, as 1 : 7 : : 24— 1 : 101. 
And 245xl61s39445 square yards. Ans. 

Case 8. — TV ascertain the praportienaie ccg^€tcities of 
water pipes. 
Rule. — Square the given diameter, and multiply said 
square by the given proportton ; the square root of the 
product is the answer. 

Admit lOhhds. of wat^ are discharged through aleaden 
pipe of 2^ inches diameter, in a certain time ; what must 
be the diameter of another pipe, that shall discharge four 
times as much water in the same time 1 

^^2fi and 2,&x2,S^6,25 square. 

4 given proportion^ 

v^25,00ss5 inches diam. Ans. 

Case i.-^^The sum afanf two numhers^ and their product 
being given^ to find ecLch number. 
Rule. — ^From the w%xwt^ of iheir sum, subtract 4 times 
wetr product^ and extract tto square root ef the remain* 
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dert wkkb wjU be tlie dUbrenca of tlm two nmnbers ; 
then half the said differeoe^ added to half the rani, gives 
the greater of the two numbers, and the said half differ- 
•nee, subtracted from the half sum, gives the less number. 

EXAMPLES. 

1. The sum of two numbers is 46, and their prodoet 
Is 504 ; what are those two numbers 1 
The sum of the numbers 46x46 3=^1 16 sq. of their sum. 
The product of ditto. 504x4aB2016 four times the pro. 

r- [numbers. 

^]00==10 difibr. of the 
46-4-2»23 half sum. 10^2»5 half differ. 

+5 half diff. , 23 half sum. 

~5 half diflfer. 

28 greater number. Ans. — 

18 less number. Ans. 
2. Bought a certain quantity of broadcloth for $573» 
75ets. ; and if the number of cents which it cost per 
jard, was added to the number of yards bought, the sum 
would be 480 ; how many did I buy, and at what price 
per yard. Ans. 255yds. at C2,25cts. per yard. 

S. If I lay out a lot of land in an oblong fpmt, con- 
taining 7 acres, 1 rood, and 10 rods, and taking just 142^ 
rod^ of wall to endose it ; pray how many rods long, and 
how many wide is said lot 1 

Ans* 45 rods long, and 26 rods wide. 

Cms 5.'-^To Jit^tk^ degree ffUghtfheai, or etiradion. 

' Note. — ^The effects on degrees of light, heat, and attrac- 
tion, are in proportion* to the squares of the distance» 
whence they are propagated. . * 

EXAMPLES. 

1. .Two men, A and B, are sitting in a roo»^^S^ -tor- 
mer 3, wid the latter 6 feet distant frofu a fire ^ hew 
much hotter is it at A's, than at B's seat ? 
3x8«^,&; 6x6»d6. Then, as 9 : 1 : : 36 : 4» so that 
A's place is 4 times as hot as B's. Ans. 

fi. It the garth's mean distance f«om the sun be 95,000- 
QOQ p£ Bittef > At m^% distanpe from him must another 
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hodj (>e placed, that it msj receive a degree of light and 
heat, double to that of the earth t 

95 000000^ 

v^ — — aaB:67175l44+iiiile. Ans. which is somewhat 

2 less than the distance of Venus from the sun. 

8. A ball descending by the force of gravity from the 
U^ of a tower, was observed to fall half the way in the 
last second of time ; how long was it in descending, and 
what was the height of the tower 1 

The square roots of the distani^e are as the times, viz. 
As the ^ 1 : ^2 : : the time of falling through : the whole 
required height. 

Now, the x/lsssl, and v^aly4142, from which take 
1 ; ,4142 remains. 

And, as ,4142 : 1,4142 : : 1 : 3,414+sec. time of de- 
scent; the square of which is 11,6554 nearly. And the 
velocity acquired by heavy bodies falling near the surface 
of the earth, is 16 feet in the first second, 64 in the second 
second, 144 in the third second, d&c. that is, the space 
fallen through [in feet] is always equal to the square of 
the time in 4ths of a second. 
ft. sec. sq. 

As 12 : 16 : : 11,6554 : 186,4864«186^ feet nearly, 
height of the tower, Ans. 

Case 6. — Any two sides of a right-trngle irHmgU gi9em 
to find the other side. 

RtJLE. — ^Extract the square root of the sum of the 
squares of the two least sides, and that root is the great- 
est side ; for the square root of the sum of the squares of 
the two legs, is always the length of the bypotenuve. 
Extract tlie square root of the difference of the squares 
of either of the two least sides and the greatest side, and 
that root is the other side ; for the square root of the dif- 
ference of the squares of either leg and the hypotenuse, is 
always the length of the other leg. 

1. A ladder 40 feet long ntay be so planted as to reach 
a window 33 feet from the ground, on one side of the 
street ; and, without moving it at the loot, will do the 
same by a window 21 feet high on the other side ; how 
wide is the street t 

4e»«ieM. 38«»l«e». Sl«»44}. Then 10M--iOB» 
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»«511, and v^511-»82,6; and 1600— 441 —lld§, asd 
v^ll59*sS4,04; tbea i22,6+34,64«>54,64 feet.+ Ana. 

2. A line 27 yards long will exactly reach fron tba 
top of a fort to the opposite bank of a river, known to be 
23 yards broad ; what is the height of the wall 1 

Ans. 1 4, 1 42 -f yards. 

3. Two ships sail from the same port ; one sails dae 
east 50 leagues, and the other doe north 84 leagues ; how 
far are they then apart ? Ans. 97 ,75+ leagues. 



TO EXTRACT THE CUBE ROOT. 

A cube is any number multiplied by its square. 

To extract the Cube Root, is to find a number which, 
being multiplied into its square, shall produce the gi?^^' 
number. 

Rule. — 1. Separate the given number into periofts of 
three figures each, by putting a point over the unit figure, 
and every third figure both ways from the place of i|nits. 

2. Find the nearest less cube to the first period by the 
table of powers or trial ; set its root in the quotient ; sub- 
tract the cube found from the first period, and to the re- 
mainder bring down the second period, and call this the 
resolvend. ' 

3. To three times the square of the root just found, 
add three times the root itself, setting this one pla<» more 
to the right than the former, and call this sum the divisor. 
Then divide the resolvend, omitting the unit figure, by 
the divisor, for the next figure of the root, which annex 
to the former, calling this last figure c, and the part of 
the root before found call a. 

4. Add together these three products, viz. thrice the 
square of a multiplied by c, thrice a multiplied by the 
square of c, and the cube of c, setting each of them one 
place more to the right hand than the former, and call 
the sum the subtrahend, which must not exceed the resol- 
vend ; tmt if it do, then make the last figure c less, and 
repeat the operation for finding the subtrahend. 

5. From the resolvend take the subtrahend, and to the - 
remainder join the next period of the given number for a 
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Slow rofdvend ; to wMcb form a bow' di? isor fron the 
wMe root now ibund, and theoce ano^ier figure of the 
root aa before, &.c. 

EXAMPLES. 
1. Required the cube root of 48228,544. 



3x32=27 
3x3 =09 

Divisor 279 



48228,544(364 root. 

27 



21228 resolvend. 



3x32x6=162 ) 
3x3x6»= 324 SAdd. 
63« 216 j 



3x362=3888 
3x36 = 108 



19656 subtrahend. 



Divisor 38988 1572544 resolvend. 

3x362x4 = 15552 V 

3x36 x42« 1728 >Add. 

4»r» 64 j 



1572544 subtrahend. 

2. What IS the cube root of 1092727 ? Ans. 103. 

3. What is <^34965783 1 Ans. 327. 

4. What is ^,0001357 1 

Ans. ,05138.+ 

5. What is ^UU Ans. f. 

6. What is ' -^i t Ans. ,873.+ 

7. What is ^ t Ans. 1,25.+ 

8. What is ^f ^f ? Ans. f . 

APPLICATIOJ^ AJfD USE OF THE CUBE ROOT. 
EXAMPLES. 
1. The statute bushel contains 2150,4197+ cubic or 
solid inches ; 1 demand the side of a cubic box which 
shall contain just that quantity 1 

^150,419724=12,907+inch. Ani. 

Note. — The solid contents of similar figures, are in 
proportion to each othert as the cubes of their similar 
sides or dinoieters. 



TO mroLAsn nm aoert ov Fonau nr oskskai^ 179 



8. Ifmbiakl4hieiiMdi«mtterw«igiid||^wlMitwiHa 
boUet of the same metal weigb,wlio«e diameter is 8 racbe^ 
4x4x4»64 8x8x8>-5l2. As 64 : 9 : : 612 s 73)b- Ank 

3. If a solid globe of sihrer, of 3 iaches diameter^ be 
worth $150, what is the value of aaother globe of silver, 
whose ^ameter is eight inches 1 

3x3x3«27. 8x8x8«.51!2. As 27 : gl50 : : 512 : 

$2844^ Ads. 

The side of a eabe being given, to find the side of that 
enbe which shall be double, triple, dec. ia quantity to the 
given cube. . 

Rule. — Cube the given side, and multiply it hj the 
given proportion between the given and required cube, 
and the cube root of the product will be the side sought, 

4. If a cube of silver, whose side is 2 inches, be worth 
220, what should the side of a cube of like silver be, 
whose value would be 8 times as much ? 

2x2x2s8, and 8x8=^64. ^64=4 inches. Ans. 

5. There is a cubical vessel whose side is 4 feet ; I de- 
mand the side of another cubical vessel, which shall con* 
tain 4 times as much 1 

4x4x4»64. &. 64x4»256. .^^=:6,349+feet. Ans« 

6. A cooper having a cask 40 inches long, and 32 .in- 
ches at the bung diameter, is ordered to make another 
cask of the same shape, but which shall hold just twice 
as much ; what will be the bung diameter, and length of 
the new cask t 

40x40x40x2»l28000 ; then -^128000=50,34: in- 
ches length. Ans. 
32x32x32x2«65536; & ^65536«4^3+ inches 

bung diam. Ans. 



TO EXTRACT THE ROOTS OF POWERS IN GENERAL. 

Ruus. — 1. Prepare the given number for extraction by 
}>ointing off from the place of units as the root required 
directs ; 4th root put a dot over every 4th figure &c. firom 
the place of units; 5th root, over every 5th, d&c from 
units' place, Slc. 

2. Find the first figure f f the root by trial> apd salK 
tract its power from thegivaa aumbor. 
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3. To the rema»kl(8r bfiA^ down tfacsJkvt figitfo in the 
next period, and call it the dividauL 

4* Involve the root to the next infariour powet to that 
which ig given, aqd multiply it by the ttumber denoting 
the given power* for a divis0r. 

5. Find how many times the divisor maybe had in the 
dividend^and the quotient will be another figure of the root. 

6. Involve the whole root to the given power, and sab- 
tract it from the given number as be£ftre. 

7. Bring down the first figure of the nex^ period toiAm 
remainder f^r a new dividend, to which find a new eli- 
sor, and so on, until the whole is finidbed. 

EXJltMPLtES 
1. What is the cube root of 53157376 ? 

53157376(376 root. * 
27«33 



32x3»27)261 dividend. 
50653«37s 



372x3»4r07)25043 second dividend. 

53157376=3768 

2. What is the biquadrate root of 34827998976 ? 

Ans. 431,9.+ 

3. What is the sursolid root of 281950621875 1 

Ans. 195. 

4. What is the square cubed, or sixth root of 16196, 
005304479729 1 Ans. 5,03. 

5. Find the seventh root of 34487717467,3075 U 

Ans. 32,01.+ 
Note. — The roots of most powers may be found by the 
square and cube roots only ; therefore, when any even 
power is given, the better way will be,- especially in very 
high powers, to extract the square root of it, which re- 
duces it to half tlie given power, then the square root of 
that power ; and iso on till it comes to a square or cube. 
For example, suppose a 12th power be given; the 
square root of that reduces it to a sixth power ; end the 
•quare root of a sixth pow^r to a cube. 
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e. Extfaet the eighth root of 7213895789638336. 

Ad8. 96. 
7. What is the biquadrate root of 5308416 ? Ans. 4a 



ARITHMETICAL PROGRESSION. 

Any raok of immfoers more than two, increasing by a 
common excesf, or decreasing by a common difference, is 
said to be in Arithmetical Progression : such are the 
nambers 1, 2, 3, 4, d&c. 7, 5, 3, 1 ; and ,8, ,6, ,4, ,2. 
When the numbers increase, they form an ascending series ; 
but when they decrease, they form a descending series. 

The numbers which form the series, are called the 
terms of the progression. 

Any three of the five following terms being given, the 
other two may readily be found. 

1st. The first term, ) i n j ^i. ^ 

2d. The last term, J ^^'^^^^^^^Y i^aHed the extremes. 

3d. The number of terms. 

4th. The common difference. 

5th. The sum of all the terms. 

Problem 1. 
I^ first term, the last term, and the number of terms Je- 
ing given, to find the sum of all the terms. 
Rule. — ^Multiply the sum of the extremes by the num- 
ber of terpis, and half the product will be the answer. 

EXAMPLES, 
1. The first term of an arithmetical progression is 1, 
the last term 21, the number of terms 11 ; required the 
sum of the series. 

21 
1 - - . 



22 



11 21+1x11 

Or «121 the Ans. 

2)242 2 

Ans. 121 
Q 
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8. How many strokes does a Venice elock strike in the 
compass of a day, going to 24 o'clock ? Ans. 300. 

3. If 100 stones be placed in a right line, a yard dis- 
tant from each other, and the first a yard from a basket ; 
what distance will that roan go who gathers them up sing- 
ly, returning with them one by one to the basket 1 

Ans. 5 miles and 1300 yards. 

4. A draper sold 100 yards of cloth at5cts. for the first 
yard, lOcts. for the second, 15 for the third, d&c, increas- 
ing 5cts. for every yard ; what did the whole amount to* 
and what did it average per yard ? 

Ans. Amount was $252^^, and the average price was 

$2,52cts. 5m. per yard. 

Problem 4ll. 

The extremes and the number of terms being given^ to find 
the common difference. 
Rule. — ^Divide the difference of the extremes by the 
number of terms less 1, and the quotient will be the 
common difference. 

EXAMPLES, 

1. The extremes are 3 and 19, and the number of 
terms is 9 ; required the common difference^ and the sum 
of the whole series. 

9 19 19+3x9 

1 3 And =99 the sura. 

— — 2 

8) 16 

2 difference. 

2. A man is to travel from Boston to a certain place ia 
12 days, and to go but three miles the first day, increasing 
every day by an equal excess, so that the last day's jour- 
ney may be 58 miles ; required the daily increase, and 
the distance of the place from Boston. 

A lis. Daily increase 6, distance 366 miles. 
2. A man had 12 sons whose several ages differed 
alike ; the eldest was 49, the youngest 5 years old ; what 
was the common difference of their agesi Ans. 4 years. 
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Problem III. 
Owen the first term^ the last term, and the common differ- 
ence^ to find the number of terms. 
Rule. — ^Divide the difference of the extremes by the 
common difference, and the quotient increased bj 1, is 
the number of terms required. 

EXAJUPLES. 

1. The extremes are 3 and 19, and the common differ- 
ence 2 ; what is the number of terms t 

19 
8 

2)16 19—3 

— Or h 1 —^ the Answer. 

8 2 

1 

Ans. 9 

2. Suppose a man travel the first day 7 miles, the last 
51 miles, and increase his journey each day by 4 miles ; 
how many days will he travel, and how far ? 

Ans. 12 days, and 34S miles. 



GEOMETRICAL PROGRESSION. 

Any series of numbers, the terms of which gradually 
increase or decrease by a constant multiplication or di- 
vision, are said to be in Geometrical Progression. Thus, 
4, 8, 16, 32, 64, &c. and 81, 27, 9, 3, 1, &c. are series 
in geometrical progression, the one increasing by a con- 
stant multiplication by 2, and the other decreasing by a 
constant division by 3. 

The number by which the series is constantly increas- 
ed or diminished, is called the ratio. 

Problem I. 
Cfiven the first term^ the last term, and the ratio, to find 
the sum of the series. 
Rule. — ^Multiply the last term by the ratio, and from 
the product subtract the first term, and the remainder di- 
vided by the ratio less 1, will give the sum of the series. 
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EXAMPLES. 
1. The eztremefl of a geometrieal progression are 1 aa«l 
65536, and the ratio 4 ; what is the sum of the series 1 
65536 
4 



262144 4x65536—1 

1 Or =87381 Ans. 

4^1 

4— 1«3)262143 

87381 Ads. 

2. A man travelled 6 days ; the first daj he went 4 
miles, and doubling his travel each day, his last day's ride 
was 128 miles ; how far did he go in the whole ? 

Ans. 252 miles. 

3. The extremes of a geometrical series are 1024 and ^ 
59049, and the ratio is 1^ ; what is the sum of the series t 

Ans. 175099. 

Problem II. 

Given the first term and the ratio j to find any other term 
assigned,* 

C! ASE 1. — When the first term of the series, and the ration 
are equalA 

Rule. — 1. Write down a few of the leading terms of 
the series, and place their indices over them, beginning 
the indices with a unit or 1. 

2. Add together such indices as, in their sum, shall 
make up the entire index to the term required. 

* As the last term in a long series of numberB is very tedious to 
be found by continual multiplication, it will be necessary for 
more readily finding it out, to have a series of numbers in arith- 
metical proportion, called indices, whose common difierence is 1. 

f When the first term of the series, and the ratio, are equal, the 
inoices must begin with a unit, and in this case, the product of 
any two terms is equal to that term, signified by the sum of their 
inoices. 
rp. 5 1, 2, 8, 4, 5, &c Indices arithmetical series, 
Ihus : J 2^ ^^ Q^ j^^ g2, &c. Geometrical series. 

Now, 2+3=^5, the index of the fifth term, and 4x8^0 
d2«.the fifth term. 
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3. Multiply together the terms of the geometrical se- 
ries beloogiog to those indices, and the product will be 
the term required. 

EXAMPLES. 

1. The first term of a geometrical series is 2, and the 
ratio 2; required the 13th term. 

1, 2, 3, 4, 5, 6, 7, indices. 

2, 4, 8, 16,32,64,128, leading terms. 

Then 6+7=index to the 13lh term. 
And 64x123=8192 the answer. 

2. A young man agreed with a farmer to work for him 
11 years, with mo other reward than the produce of one 
^rain of wheat for the first year, allowing the increase to 
be tenfold, and that produce to be sowed the second year, 
and so on from year to year, until the end of the time; 
irhat is the sum of the whole produce, allowing 7680 
grains to make a pint, and what does it amount to at one 
doHar and fifty centH per bushel ? 

Ans. 226056i+busk, and $339084, 19cts.+ 

NoTE. — In such questions, you first find the last term 
by one of the cases in Problem 2, and then the sum of 
the whole series by Problem 1. 

3. A rich miser thought 20 guineas apiece too much 
for 12 fine horses, but readily agreed to give 4 cents for 
the ^rstf 16 cents for the second, 64 cents for the third 
horse, and so on, in fourfold proportion, to the last ; — 
what did they come to at that rate, and how much did 
they cost per head, one with another ? 

. i The U horses came to $223r>96,20cts., and 
'• \ the average price was $18641,35cts. per head. 

Case 2* — When the first term #f the series, and the ro- 
tiOi are different : that is, when the first term is either 
greater or kss than the ratio,* 
Rule. — 1. Write down « few of the leading terms of 

the series, as before, and begin their indices with a ci« 

pher; thus; 0, 1, 2, 3, &.c. 

* When the first term of the series, and the ratio are different, 
the indices must begin with -a cipher, aad the siim of the indices 
made choice of, must be one less than the number of terms given 
in the question ; because 1 in the indices stands over the second 
tevo, and 2 in the indices over the third term, Uc. | and, ia this 

as 
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% Add together the most eonTenient indices to mnke 
an index, less bj 1, than the number expressing the plaee 
4)f the term sought. 

3. Multiply the terms of the geometrical series togeth- 
er, belonging to those indicest.and make the product a 
dividend. 

4. Raise the ^st term to a power whose index is one 
less than the number of terms multiplied, and make the 
result a divisor. 

^. Divide the said dividend by the said divisor, and 
the quotient is the term required. 

Note. — If the first term of any series be unity, or 1, 
the term required is found by multiplying the terms of 
the geometrical series together which belong to those in- 
ilices, without neel^ng^ any division. 

EXAJ^PLES. 

1. Required the 12th term of a geometrical series, 
whose first term is 3, and ratio 2. 

0^ 1, 2, 3, 4, 6, 6, indices. 

3, 6, 12, 24, 48, 96, 192, leading terms. 

Then, 6-|-5=index to the 12th term. 

And 192x96= 18432 ^dividend. 

The number of terms multiplied is 2, and 2 — lal is 
the power to which the term 3 is to be raised ; but the 
first power of 3 is 3=Bdivisor ; therefore 

18432-^3=6144, the 12th term. 

2. A goldsmith sold If^. of gold, at 2ct8. for the first 
ounce, 8cts. for the second, 32cts. for the third, ^c, in 
quadruple proportion geometrical ; what did the whole 
come to ? Ans. $ 1 1 184S, lOcts. 

3. A man bought 'a horse, and by agreement was to give 
a farthing for the first nail, two for the second, four for 
the third, &>c. There were four shoes, and eight nails 
in each shoe ;-^What did the horse come to at that rate t 

Ans. J^473924 5s. 3d. 3qrs. 

case, the product of any two terms, divided by the first term, ia 
equal to that term beyond the first, sigpnified by the sum of their 
indices. rpu„. .JO, 1, 2, 3, 4, &:c.,'Jndice8. 

xnus. J j^ j^ g^ j^^ g^^ ^^^ gpeometrical series^ 

Here, 4+3=7, the index of the 8th term. 
81 x27«2187, the 8tb term, or 7th beyond the lit. 
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4. Suppose a certain hodjt put in motion^ should move 
the length of one barleycorn the first second of time, one 
inch the second, three incnes the third second of time, 
and so continue to increase its motion in triple proportion 
geometrical ; how many yards would the said body move 
in the space of half a minute 1 

Ans. 953199685623yd8. Ift. lin. Ibar. T which is no 
less than five hundred and forty-one millions of miles. 



ALLIGATION. 

Alligation teaches to mix several simples of different 
qualities, so that the composition may be of a middle 
quality ; and is commonly distinguished into two principal 
cases, called AUigation Medial and AUigation Alternate. 

ALLIGA TION MEDIAL. 

Alligation medial is the method of finding the rate 
of the compound, from having the rates and quantities ef 
the several simples given. 

Rule. — Multiply each quantity by its rate ; then divide 
the sum of the products by the sum of the quantities, or 
the whole composition, and the quotient will b^ the rate 
of the compound required. 

EXAMPLES, 
1. Suppose 20 bushels of wheat at 10s. per bushel, 36 
bushels of rye at 6s. per bushel, and 40 bushels of barley 
at 4s. per bushel, were mixed together; what would a 
bushel of this mixture be worth ? 
20x10=200 
36x 6=216 
40x 4=160 

96 )576(6s. Answer. 

676 
% A composition being made of 5 pounds of tea at 7s. 
per pound, 9 pounds at 8s. 6d. per pound, and 14^ pounds 
at 6s. lO^d. per pound ; what is a pound of it worth t 

Ans. 7s. 4^.+ 
3. A goldsmith mixes 8 pounds 5|^ ounces of gold of 
14 earats fine, with 12 pounds S^ ounces of 18 ; what is 
the fineness of this mixture ? Ans. Id^^^V^arata. 
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4. If with 40 bushels oV corn at 4s. per bushel, th^e 
are mixed 10 bushels at 6s. per bushel, SO bushels at 5s. 
per bushel, and 20 bushels at 3s. per bushel ; what will 
10 bushels of that mixture be worth t ^ns. $7,16fcts. 

5. A grocer would mix ]2cwt. of sugar at 10 dollars 
per cwt. with 3c wt. at 8f dollars per cwt. and 6cwt. at 
7i}^ dollars per cwt. ; what will a cwt. of this mixture be 
worth ? Ans. g9,95cts. 6milk.+ 

6. If 16 gallons of wine at 1 dollar 25 cents, and 4 
gallons of water, be mixed with 40 gallons of wine at 3 
dollars per gallon ; what will the mixture be worth per 
gallon ? . Ans. $2,33^ts. 

ALLIGATION ALTERNATE. 

Alligation Alternate is the method of finding what 
quantity of any number of simples whose rates are given, 
will compose a mixture of a given rate; so that it is the 
reverse of alligation medial, and may be proved by it. 

Rule. — Write the rates of the simples in a column 
under each other. 

Connect, or link with a continued line, the rate of each 
simple, which is less than that of the compound, with one 
or any number of those, that are greater than the com- 
pound ; and each greater rate with one or any number 
of the less. 

Write the difference between the mixture rate, and that 
of each of the simple, opposite to the rates, with which 
they are respectively linked. 

Then, if Qnly one difference stand against any rate, it 
will be the quantity belonging to that rate ; but if there 
be several, their sum will be the quantity. 

EXAJiPLES. 

1. A merchant would mix wines at 14s. 158. 19s. and 
22s. per gall, so that the mixture may be worth ISs. per 
gallon ; what quantity of each must be taken ? 

Or thus : 

C 14—^ 4 at 14s. ) ( 14 » 1 .... at 14s. 

ift ^ ^^1 I * at ^^- \ i«. ifi ) l^nni l+4=5atl5«. 

*® ) 19 j 3 at 19s. C ^''■- ^^ ) JO J J 3+4«7atl9s. 

C 22-^ -> 4 at 22i^ ) ( 22 — -J S at 22s. 
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2. Howmodicorii At2«.6d. 38«8d.4s.and4«.8cLper 
bashel, must be mixed together, that the compound maj 
be worth 3s. lOd. per bushel ? 

Ads. 12 at Ss. 6d. 12 at 38. 8d. 18 at 48. d& 18 at 48. 8d. 

3. A goldsmith has gold of 18 carats fine, 16, 19, 22 
and 24 ; how much must he take of each to make it 21 
carats fine 1 * ( 3oz. of 16, loz. of 18, loz. of 19, 

^°®' \ 6oz. of 22, and 5oz. of 24 carats fine. 

4. It is required to mix wine at 80 cents, wine at 70 
cents, cider at lOcts. and water together, so that the mix- 
ture may be worth 50cts. per gallon. 

Ads. 9gals. of each sort of wine, 5 of cider d& 5 of water. 

Case 2. — When the whole composition is limited to a cer- 
tain quantity. 
Rule. — ^Find an answer as before by linking ; then 
say, as the sum of the quantities, or differences thus de- 
termined is to the given quantity, so is each ingredient 
found, to the required quantity of each. 

EXAMPLES. 

1. How many gallons of water at Octs. per gallon, must 
be mixed with wine worth 60cts. per gallon so as to fill 
a cask of 100 gallons, and that a gallon may be afforded 
at50ct8.7 



"'{eJiJll 



60: 100:: 10: 60: 100 : : 50 
10 60 



6,0)100,0. 6,0)500,0 

16f 8SJ 

Ans. 16f gallons of watcl", and 83|^ of wine. 

2. How much gold of 15, of 17, of 18 and 22 carats 
fine, must be mixed together to form a composition of 40 
ounces of 20 carats fine ? 

Ans. 6oz. of 15, 17 and 18, and 25oz. of 22. 

3. Wine at 38. 6d. and at 58. 9d. per gallon, is to be 
mixed, so that a hogshead of 63 gallons may be sold for 
^12 128. ; how many gallons must be taken of each 1 

Ans. 14gals. at 5s. 9d. and 49gals. at Ss. 6d. 
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€▲91 3. — When one of the ingredients is Umted to a cer- 
tain quantity. 

Rule. — Take the difference between each price and 
the mean rate as before ; then, as the difference of that 
simple whose quantity is given, is to the rest of the dif- 
ferences several]/, so is the quantity given to the several 
quantities required. 

EXAMPLES. 

1. A grocer would mix teas at 1 dollar 20cts. 66cts. 
and 1 dollar per pound, with 20 pounds at 40 cents per 
pound ; how much of each sort must he take to make the 
composition worth 80 cents per pound 1 

ib 

iOatOOcts. ) 
7at$l >An8. 
20 at 1,20 j 
low much wine at 80cts. at 88 and 92 per gallon, 
must be mixed with 4 gallons at 75cts. per gallon, so 
that the mixture may foe worth 86 cents per gallon 1 

Ans. 4gals. at 80cts. 8^ at 88 and 8^ at 92. 
3. With 95 gallons of wine at 8s. per gallon, I mixed 
other wine at 6s. 8d. per gallon, and some water ; then I 
found it stood me in 6s. 4d. per gallon ; — I demand how- 
much wine at 6s. 8d. I took, and how much water. 
Ans. 95 gallons wine at 6s. 8d. and 30 gallons water. 

POSITION, 

Position is a method of performing such questions as 
cannot be resolved by the common direct rules, and is of 
two kinds, Single and Double. 

SINGLE POSITION. 

Single Position teaches to resolve those questions 
whose results are proportioned to their suppositions. 

Rule. — 1. Take any number and perform the same 
operations with it, as are described to be performed in 
the question.. 
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3. Then saj, as the result of the operation is to the 
po8ition,so is the result in the question to the number re- 
quired. 

EXAMPLES. 

1. A's age is double that of B, and B*s is triple that of 
O, and the sum of all their ages is 140 ; what is the age 
of each 1 Suppose A?s age to be 48 

Then will B's«^«24 
And C'sa^eS 

80 sum. 
Aa60 : 48 : : 140 : 84»A's age. 
Consequentlj ^«=:42>bB's. 
Andi^»14«C's. 

140 Proof. 

2. A certain sum of money is to be divided between 4 
persons in such a manner that the first shall have ^ of it, 
the second j^, the third |, and the fourth the remainder, 
which is 28 dollars ; what is the sum 1 Ans. ill2. 

3. A person, after spending ^ and \ of his money, had 
60 dollars lei% ; what had he at first 1 Ans. $144. 

4. What number is that which being increased by ^J, |, 
and \ of itself, the sum will be 125 ? Ans. 60; 

5. A person lent his friend a sum of money, to receive 
interest for the same at 6 per cent, per annum, simple 
interest ; at. the end of three years he received for princi- 
pal and interest 3S3 dollars 50 cents ; what was the sum 
lent ? Ans. 325 dollars. 

6. A cistern is supplied with three cocks, A, B, and C : 
A can fill it in 1 hour, B in 2, and C in 3 ; in what time 
will it be filled by all of them together 1 Ans. ^ hour. 

DOUBLE POSITION. 

Double position teaches to resolve questions by mak- 
ing two suppositions of false numbers.* 

* Questions in which the results are not proportiooal to their 
positiotis, helong to this rule ; wich are those, in which the num- 
ber sought is increased or diminished hy some given number, 
which is no known part of ttie number required. 
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Rui.E.«— 1. Tak« Wkj two convement mimbers, and 
proceed with: each according to the conditions of the 
question. 

2. Find how much the results are different from the 
result in the question. 

3. Multiply each of the errours hj the contrary suppo- 
sition. 

4. If the errours he alike, divide the difference of the 
products by the difference of the errours, and the quo- 
tient will be the answer. 

5. If the errours be unlike, divide the sum of the pro- 
ducts by the sum of the errours, and the quotient will ba 
the answer. 

Note. — The errours are said to be atike, when they are 
both too great, or both too little ; and unlike^ when one is 
too great, and the other too little. 

EXAMPLES, 

1. A lady bought cambric for 40 cents a yard, and In- 
dia cotton at 20x;ents a yard ; the whole number of yards 
she bought was 6, and the whole cost 2 dollars ; how 
many yards had she of each sort t 

Suppose 4 yards of cambric, value $1^60cts. 

Then she must have 4 yards of cotton, value 80 

Sum of their values, 2,40 
So that the first errour is +40 
Again, suppose she had 3 yards of cambric, $],20ct8. 
Then she must have 5 yards of India cotton 1,00 

Sum of their values, 2,20 
So that the second errour is -f 20 
Then 40— 20xK20=diffference of the errours. 
Also 4x20as80as:product of the first supposition and 
second errour. 
And 3x40=l20=:product of the second suppositioa 

and first errour. 
And 120— 80=:40»their difference. 
Whence 40H-20ra2 yards of cambric. I a.,. 
And 8—2=6 yards of India cotton. / ^"*' 
% A and B have both the same income ; A saves ^ of 
his yearly ; but B, spending 60 dollars a year more UMW 
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A, at the end of 4 years it 160 d<^lar8 in debt ; what is 
their iQComet and what do they spend per annum t 

{Their income is $125 per jear« 
A spends $100. > 
B spends S150. 
d. A labourer was hired for 40 days upon these condi- 
tions, that he should receive 2 dollars for every day he 
wrought, and forfeit 1 dollar for ererj day he was idle ; 
at the expiration of the time he was entitled to 50 dollars ; 
liow many days did he work, and how many was he idle ; 
Ans. He wrought 90 days, and was idle lO. 

4. A man had 2 silver cups of unequal weight, with 1 
eover for both, weight 5oz ; now if he put the cover on 
the less cup, it will be double the weight of the greater ; 
and put on the greater cup, it will be three times the 
weight of the less cup ; what is the weight of each cup? 

Ans. 3oz. the less, and 4oz. the greater. 

5. A person being asked what o'clock it was, an- 
swered that the time past from noon was equal to f^ of 
the time to midnight ; required the time. 

Ans. 36 minutes past 1. 

6. There is a fish whose head is ten feet long ; his tail 
is as long as his head and half the length of his body, 
and his body is as long as his head and tail ; what is the 
whole length of the fish ? Ans. 80 feet. 

7. A and B laid out equal sums of money in trade ; A 
gained a sum equal to ^ of his stock, and B lost 225 dol- 
lars ; then A's money was double that of B's ; what did 
each lay out. Ans. $600. 



PERMUTATION and COMBINATION. 

The permutation of quantities is the showing how 
many different ways the order or position of any giyeo 
number of things may be changed. 

The combination of quantities is the showing how of* 
ten a less number of things may be taken out of a great- 
er, and combined together, without considering their pla- 
ces, or the order in which they stand. 
R 



1 a b c 

2 a c b 



> Proof. 
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Problem 1. 

To find the number of permutations, or changes, that 
can be made of any number of things, all differing from 
each other. 

Rule. — Multiply all the terms of the natural series of 
numbers, from one up to the given number, continually 
together, and the last product will be the answer. 

EXAMPLES. 

1. How many changes may be made with these three 
letters. A, B, C. 

CHANGES. 

— bac 3 

2 b c a 4 

3 c a b 5 

— c b a 6^ 
6 Answer. 

2. How many changes may be rung upon 6 bells ? 

Ans. 720. 

3. How many changes may be rung upon 12 bells, and 
bow long would they be ringing but once over, supposing 
10 changes might be rung in one minute, aad that the 
year contains 365 days, 6 hours ? 

^^g ( 479001600 changes, and 91 
' ( years 3w. 5d. and 6 hours. 

4. A young scholar coming into a town for the conven* 
ience of a good library, demanded of the gentleman with 
whom he lodged, what his diet would cost for a year ; he 
told him $150 ; but the scholar not being certain what 
time he should stay, asked him what he should give him 
for so long as he could place his family (consisting of 6 
persons beside himself) in different positions every day at 
dinner ; the gentleman told him 250 ; to this the scholar 
agreed — what time did he stay ? Ans. 5040 days. 

Problem II. 

Any number of different things being given, to find 
how many changes can be made out of them, by taking 
any given number at a time. 



I 
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Rule. — Take a series of numbers, beginning at the 
number of things given, and decreasing l]^ one, till the 
number of terms be equal to the number of things to be 
taken at a time, multiply these terms into each other ; 
and the product willl)e the answer. 

EXAMPLES. 

1. How many changes may be made out of the three 
letters a, b, c by taking two at a time 1 

CHANGES. 

1 ■ 



3 ab 

2 ba 

— ac 

6 Answer. c a 

be 

cb 



Proof, ' ..# * 



% How many changes may be made with the nine di* 
gits, by taking 3 at a time 1 Ans. 504. 

3. How many words may be made with the alphabet by 
taking five letters at a time, supposing that a number of 
consonants may make a word ? Ans. 5100480> 

Problem IH. 

To find fhe compositions of any number, in an equal 
number of sets, the things themselves being all different. 

Rule. — Multiply the number of things in every set 
continually together, and the product will be the answer* 

EXAMPLES. 
1. Suppose there are four companies, in each of which 
there are nine men; it is required to find how many ways 
four men may be chosen, one out of each company. 
9x9x9x9=6561 the answer. 
^. How many changes are there in throwing five dice t 

Ans. 7776. 

3. Suppose there are four companies, in one of which 
there are 6 men, in another 8, and in each of the other 
two 9 ; what are the choices by a composition of Tour 
men, one out of each company 1 Afts. 3888. 

4. Suppose a man undertakes to throw an ace, at one 
throw, with 4 dice ; what is the probability of his effect* 
ing it } Ans. as 671 to 62& 
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MISCELLANEOUS QUESTIONS. 

!• A gentleman bought 27 yards of cloth at 28. per 
yard, 24 yards at 38. I j^. per yard, 25 yards at Is. 8j^d. 
per yard ; he also bought 3 yards of broadcloth, the price 
of which he does not recollect ; but on counting his 
money he found he had expended jfll 19s. 2^. ; what 
did bis broadcloth cost per yard, in Federal Money t 

Ans. $3,75ct8. 

2. A servant went to market with £5, and bought eggs 
at 7 for 4d. ; 2 pair of fowls at 28. 4d. a pair ; 17 pigeons 
at Ss. per dozen ; 3 rabbits at ]4d. each; and 3 dozen of 
larks at 14d. per dozen ; he also paid the baker £2 17s. 
Id. ; when he returned he had 21s. left ; how many eggs 
did he buy t Ans. 126. 

3. I have a drawer 17 inches long, 12 inches broad and 
7 inches deep ; how many one inch dice will it hold t 

Ans. 1428. 

4. At a certain election 375 persons voted, and the 
candidate chosen had a majority of 91 : bow many voted 
for each ? Ans. 233 and 142. 

5. Suppose a man to step 30 inehes at a time, and to 
go 4 miles an hour ; how many times does he step in a 
minute ? Ans. I40f. 

8. The divisor is 43967, the quotient 2737226, and the 
• remainder 27672 ; what is the dividend ? 

Ans. 120347643214. 

7. A prize of $1000 is to be divided between two per- 
sona whose shares are in proportion of 7 to 9; required 
the share of each. . i S437,50cts. 

^"*-t8562,50cts. 

8. After paying away ^ and ^ of my money, I had 66 
guineas left in my purse ; what was in it at first t 

Ans. 120. 

9. A reservoir for water has two cocks to supply it; 
the first alone will fill it in 40 minutes, ihe Becotid in 50 
minates and it has a discharging cnck by which it may 
be emptied, when full, in 25 niinules. Now supposing 
that these three cocks are all ojient^dt that the water comes 
in, and that the influx and the efflux of the water are al- , 
ways alika, in what time would ihe cistern he tilled I 

Ans« 3 hours, 20 minutes* 



mSCELLANEOUS QUESTIONS. I9t 

10. Id the latitude of Hallowei^], a degree of longitade 
tneasures about 49 miles, 6 furlongs, and 1 1| poles ; now 
as the earth turns round in about 23 hours, 56 minutes, 
at what rate per hour is the town of HaUowell carried bjr 
this motion from west to east 1* Ans. 748^ J miles. 

11. If the earth turns rottnd in 23 hours 56 minutes, at 
what rate per hour are the inhabitants of the city of Quito 
in South America, which lies under the equator, carried 
from west to east by this rotation 1 Ans. 1045^^ miles. 

12. In a mixture of wine cider, ^ of the whole added 
to 25 gallons, was wine ; and ^ part, less 5 gallons, was 
cider ; how many gallons were there of each 1 

Ans. 85 of wine and 35 of cider. 

13. A hare'is50 of her own leaps before a greyhound, 
and takes 4 leaps to the greyhound's 3 ; but two of the 
greyhound's leaps are as much as 3 of the hare's : how 
many leaps must the greyhound take to catch the hare 1 

Ans. 300. 

14. Out of a cask of wine wliich bad leaked tiway J 
part, 21 gallons were drawn ; and tlien being gauged, it 
was found to be half full ; how many gallons did it hold 1 

Ans. 126. 

15. What part of 4d. is f of 6 pence t Ans. f. 
1^ W4iat number is that from which, if 5 be subtrjact- 

ed f of the remainder is 80 ? Ans. 125. 

17, A post is'f in the mud, ^ in the water, and 10 feet 
Kbov« the water : what is its whole length ? Ans. 24. 

16. A captain, mate, and 20 seamen, took a prize worth 
$3501 ; of which the captain takes 11 shares, and the 
mate 5 shares ; the remainder of the prize is equally di* 
Vided among the sailors ; how much did each mail re- 
ceive ? . ( The Capt. $1069,75cts.— The mate 

^'^' ( f 486,25ctjB. Each jsailor $97,25 cents. 

19. A stationer sold quills at $1, 83icts. per thousand* 
by which he cleared f of the money ; bat as they grew 
scarcer, he raised them to ^2,25cts. per tbousand ;-^ 
^hat did he dear per cent, by the latter price 1 

' Ans. $96,36^cts. gained per cent, by the latter price. 

20, Bought a quantity of ^oods for $250, and 3xnonlh« 

♦ The eartb moves 1 degree in 3f 59^ 20*if of Me^ 
rcjd time, or in 4^ of solar or tropieal limcu 



4 ^« 



i 
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after Mid ibeu ftir $3W ; how miieh per cent* per eimem 
did I gain by tbem t Abs. f4^ 

21. Iq what time will the interest of S7!B,6(kts equal 
that of |15,25ct8. lor M da/s, at anj rate of interest ? 

Atis. l3Hi days. 

22. What sum of tnoae/ will amount to tiaS^lcts. 
2^m. in 15 months, at 5 per cent, per aonum simple in- 
terest ? Ans. 9125. 

23. A person possessed of f of a ship sold f of hie 
share for 91260; what was the repated Talue of the 
whole at the same rate 1 Answ 5040. 

24. Of my ^ of a farm I sell f of f ; whatlthea own 
is worth Si 85 ;-^what is that part, and what the value of 
the farm t Ans. ^^ and the £Eirm (1200. 

25. What number is that to which if ^ of -^ of ^ bo 
added, the total will be one t Ans. f|t|w 

26. If ^off ofjofashipbeworth^off of^^oftho 
cargo, valued at 4(M)00 dollars ; what is the value of the 
ship and cargo t Ans. $50744,81 cts.+ 

27. A grocer would mix a quantity of sugar at lOd. per 
pound, with other sugars at 7j<l. 5d. and 4^. per pound, 
intending to make up a ecmipoond worth 6d. per pound ; 
what quantity of each nmst betake? Ans 1 j-ft^ ^^ 1^* 

Itb at 7id. Uth «t ^' ^^ 4tb a< ^j^« 

28. If 1000 men besieged in a towii,with provisions for 
6 weeks, allowing each man 16 ounces a day, were rein- 
forced with 500 men more, and hear thai they cannot bo 
relieved till the end of 8 weeks ; how many ounces a day 
n^^t each man have, that the provisions may last that 
time 1 Ans. 6J ounces. 

29. Sound, not interrupted, is found by, experiment to 
move uniformly about 1150 feet in a second of time ; how 
long then,afler firing an alarm gun at Fort Independence, 
may the same be heard at Cambridge, taking the dtstanco 
at 5f miles T Ans. 26f| seconds. 

30* If I see the flash of a gun fired by a vess^ in dis* 
tress at sea, which happens, we will suppose, at the instant 
of its going off, and bear the report a minute and 3 see** 
onds afterwards ; how far is i^e off 1 Ans. 72450 feet. 

Sl« An elm plank is 14 feet, 3 inches long ; what di^ 
tance from the edge must a line be struck to take off a 
yard square X Aus, 7^ inches^ 



BSL A OMB ifimg kft kia wtie io ezpeelfttion that m 
child woitM be afterwards added to tbe ULmiljf aad in 
majkiag bif wMl ordered, that if tbe child were a boo, j of 
bis eetate ehould beloBg to bim, and tbe remaiader to bia 
mother; but if it were a daagbter, he appointed the 
mother f and the child the remaitider ; byt it happened 
that tbe additioii was both a soq and a daof^ter, bj which 
the widow kat in equity 2400 dollars more than if there 
had been only a girl ; what would have been her dowry, 
bad she had only a son ? Ans. V^IOO. 

33» HaTiag a piece of land 11 perches in breadth, I 
deaMnd what leagtb of it nrast be takea to contain an 
aere, when four perches in breadth reqnire 40 perches in 
length to contain tbe same ! Ans. 14per. ^ds. 

M. If a gentleman whose annual income is i^lOOO, 
spends W guineas, each 218., a week, will he fall in debt» 
or save money, ami how much in the year ! 

Ans. £912 in debt. 

35. What somgf money will produce as much interest 
in ^ yeara» as ^RO'rl&ts. can produce in 5 years and S 
months! Ans. ta50,2Sctfl. 

36. If $100 in 5 years be allowed to gaifli j^20, 50cts. 
in what time will any sum of money douUe itself, at the 
•ame rate of interest ? Ans. 24^ years. 

37. What difference is there between the interest of 
$350 at 4 per cent, tor 8 years, and the discount of tbe 
same sum, at the same rate, and for the same time t 

Ans. $27,15|^ts. 

38. If by selling goods at $2j^ per cwt. I gain 20 per 
cent., what do I gain or lose per cent, by selling at $2^ 
per cwt.! Ans. $8 per cent. gain. 

39. Required the length of a shore, which, strutting 
11 foot from the upright of a building, may support a 
jamb 23 leet, 9 inches from the ground. Ans. 26ft 2in.+ 

40. A clears $13 in 6 months, B $18 in 5, and € S23 
in 9, his stock being £72^ ; what, then, is the general 
stock! Ans« $236,00^|. 

41. A person making his will, gave to one child ^ of 
his estate, and the rest to another ; when these legaciea 
came to be paid, the one turned out $600 more than tbe 
other : what did the testator die worth ? Ans. $2000. 

4S» A father devised -^ of his estate to one of his sons 
and ^ of the residue to anotbei** and the remainder to hi« 
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yf'iiow (W life ; the children's legacies were found to be 
S25746fets. different: — pray what sum did he leave the 
widow the use oft Ans. $635,04^4^^8- 

43. A had 12 pipes of wine, which he parted with ;to 
B at 4^ per cent, profit, who sold them to € for 840,' 
60cts. advantage ; C made them over to D for $605,50cts., 
and cleared thereby 6 per cent : — how much a gallon did 
this wine cost A 1 Ans. 33^^^cts. 

44. Laid out $l65,75cts. in wine at $1 j^cts. a gallon ; 
some of which, receiving damage in carriage, I sold the 
rest at 3l§cts. a gallon, which pro/iuced only $11 0,83 j^ 
cts. ; what quantity was damaged ? Ans. 400gal8 

45. A young hare starts 40 yasds before a greyhound, 
and is not perceived by him till she has been up 40 sec- 
<oods ; she scuds away at the rate of ten miles an hour, 
and the dog, on view, makes afteV her at the rate of 18 ; 
bow long will the course hold, and what ground will be 
run over by the dog ? Ans. 60^^sec. and 530 yds. run. 

46. If I leave Ha Howell at 8 o 'clock on Monday morn- 
ing for Newburyport, and ride at the rate of 3 miles an 
hour without intermission; and B sets out from Newbu- 
ryport for Hallowell at 4 o'clock the same evening, and 
rides 4 miles an hour constantly : supposing the distance 
between the two towns to be 130 miles, whereabout on 
the road shall we meet ? 

Ans. 69f miles from Hallowell, which will be in Saco. 

47. X, y, and Z, can, working together, complete a 
staircase in 12 d^ys ; Z is man enough to do it alone in 
^4 days, and X, i^ 34 ; in what time, then, could Y get 
it done himself ? Ans. 8lf days. 

48. A and B together can build a boat in 18 days, and 
with the assistance of C, they can do it in 11 d^ys; ini 
what time then, would C do it by himself? 

Ans. 2Sf days. 

40. Laid out in a lot of muslin j^oOO^ upon examina- 
tion of which 3 parts in 9 proved damaged, so that I 
could make but 5s. a yard of the same ; and by so doing, 
find 1 lost <£50 by it ; at what rate per ell £og. am I to 
part with the undamaged muslin, in order to gain ^50 
«pon the whole ? Ans. lis, 7fd.^ 

50. If the sun move, every day, one degree, and the 
flOQon thirteen ; and, at a certain time« the aim bo at Ab 
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beginnittf of Caactor, and, in thteo dajs aftor, tho moon 
at the beginniDg of Aries ; the place of their next follow- 
ing coojunetion is required. Ans. 10*^ ASf of CaBcer. 

$|. A persoo being ashed the time of da/, anawerMf 
it it betweeo 4 and 5 ; but a more particular answer be^ 
iDg required, he said, that the hour and minute hands 
were then exaetly together ; what was the time ? 

Ans. 21 -^mtn. past 4. 

62. What weight, hung at 70 inches' distance from the 
fulcrum of a steelyard, will equiponderate a hhd. tii to- 
bacco, weighing 960ttv* freely su^)ended at 2 inches' dis* 
tanee on the comrarj suiel Ans. 27f{^. 2<». 4^rs. 

5A. If two places lie so much due east and west of each 
other, that it is found, by observation, to be noon at the 
former 2 hours, 6 min. and 30 seconds sooner than at the 
latter ; how many degrees are they apart 1 

Ans. 3 r 37' 30 seconds. 

54. If Paris, in France, be in 2^ 20^ east longitude 
lirom Greenwich, and Hallowell in 09^ 42^ west longitude 
from Greenwich ; when it is noon at Paris, what time of 
day is it at Hallowell t 

Ans. 7h. Um. 52s. in the morning* 



MEA8VMEMENT OF GRINDSTONES. 

Grinimitones are sold by the stone, and their contents 
found as follows ;* 

RviiB.— To the whole diameter add half of the diam- 
eter, and multiply the sum of these by the same half, and 
this product by the thickness ; divide this last number by 
1728, and the quotient is the contents, or answer re* 
quired* 

EXAMPLES. 

1. What are the contents of a grindstone 24 inches 
diameter, and 4 inches thick 1 



24+12x12x4 
■ ' " «al Stone. Ans. 

1728 
2. What are the contents of a grindstone 36 inches 
diameter, and 4 inches thick : Ans. 2j^ stone. 

* Si iDclwt in diameter, awl 4 indies thick, Make a stone. 
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MEN8URA TION of Superficies and Solids. 

Section 1. — of superficies. 

Superficial measure is that, which relates to length and 
breadth onlj, not regarding thickness. It is made up of 
squares, either greater or less, according to the different 
measures bj which the dimensions of the figure are taken 
or measured. Land is measured by this measure, its di- 
mensions being usually taken in acres, rods, and links. 
The contents of boards, also, arc found by this measure, 
tbeir dimensions being taken in feet and inches. Be- 
cause 12 inches in length make 1 foot of long measure, 
therefore 12xl2=sl44, the square inches in a superficial 

foot, &;C. 

Case 1. — To find the Area of a square having equal sides. 
Rule. — Multiply the side of the square into itself, and 
the product will be the area, or superficial content, of 
the same name with the denomination taken, whether 
inches, feet, yards, rods and links, or acres. 

EXAMPLES. 

1. How many square feet of boards are contained in 
the floor of a room which is 20 feet square 1 . 

20x20=400 feet, the Answer. 

2. Suppose a square lot of land measures %6 rods on 
«ach side, how many acres does it contain 1 

26x26 

As 160 square rods make an acre : therefore =4ac. 36 ro. 

160 Ans. 

Case ^.-r-To measure a pea^ullelogram or long square. 
Rule. — Multiply the lenglih by the breadth, and the 
product will be the area, or superficial content, in the 
same name as that, in which the dimension was taken, 
whether inches, feet, or rods, &c. 

EXAMPLES, 

1. A certain garden, in form of a long square, is 96 feet 
long, and 54 feet wide ; how many square feet of ground 
are contained in it? 96x543=5184 square feet. Ans. 

2. A lot of land, in form of a long square, is 120 rods 
in length, and 60 rods wide ; how many acres are in it t 
I20x60«7200 sq. rods. And 7200-r-160«45 acrei. Ans. 
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8. How many acres are In a field of (^long form, 
whose length is 14,5 chains, and breadth 9,75 chains T 

Ans. 14ac. Oroo. 22rods. 

Note. — The Gunter's chain is 66 feet, or 4 rods, long, 
and contains lOO links. Therefore, if dimensions be giv- 
en in chains and decimals, point off from the product one 
more decimal place than are contaiaed in both factors 
and it will be acres and decimals of an acre ; if in chains 
and links, do the same, because links are hundiedths of 
chains, and, therefore, the same as decimals of them. 
Or, as 1 chain wide, and 10 chains long, or 10 square 
chains, or 100000 square links, make an acre, it is the 
same as if jou divide the links in the area by 100000. 

4. If a board or plank be 21 feet long, and 18 inches 
broad, how many square feet are contained in it ? 

18 inches ^=1,5 foot. And 21 xl,5s=3l,5 feet. Ans. 

Or, in measuring boards, you may multiply the length 
in feet by the breadth in inches, and divide the product 
by 12 ; the quotient will give the answer in square feet, 
&c. 21x18 

Thus, in the preceding example, s=3l j^sq. feet 

as before. 12 

5. If a board be 8 inches wide, bow much in length 
will make a foot square 1 

B>vh^. — ^Divide 144 by the width ; thus, 8)144 

Ans. 18 inch. 

6. If a piece of land be 5 rods wide, how many rods 
in length will make an acre ? 

Rule. — Divide 160 by the width, and the quotient will 
be the length required ; thus, 
5)160 

32 rods in length. Ans. 
Note. — ^When a board, or any other surface, is wider 
at one end than the other, but yet is of a true taper, 
you may take the breadth in the middle^ or add the 
width of both ends together, and halve the sum, for the 
mean width : then multiply the said mean breadth in 
either case, by the length ; the product is the answer, or 
area sought. 
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7. How man J square fett in a board 1§ feet long, and 
13 inches wide at one end, and 9 inches wide at ihe 
other? 13+9 "" 

—11 inches mean width* 
2 ft in. 
10x11 
^ »94ft. Ans. 

m 

8. How many acres are in a lot of land wUoh is 40 
rods long, and 30 rods wide at one end, and 30 rods wide 
at the other 1 30+20 

— — aBs25 rods mean width* 
2 Then, 25x40 

^61 acres. Ans. 

160 

9. If a farm lie 250 rods on the road, and, at one end, 
he 75 rods wide, and, at the other, 55 rods wide, how 
many acres does it contain t Ans. 10 lac. 2roo. lOro. 

Case 3.-— jTo measure the surface of a triangle. 
Definition. — A triangle is any three cornered fignre 
which is bounded by three right lines.* 

Rule. — Multiply the base of the giyen triangle into 
half its perpendicular height, or half the base into the 
whole perpendicular, and the product will be the area. 
EXAMPLES. 

1. Required the area of a triangle whose base or longest 
side is 32 inches, and the perpendicular height 14 inches. 
14^.2—7 e^ the perpend, and 32x7»224 sq. iH. Ans. 

2. There is a triangular or three cornered lot of land, 
whose base or longest side is 51 j^ rods ; the perpendicu- 
lar, from the corner opposite to the Imse, measures 44 
rods ; how many acres does it contain ? 

" 44-i-2aBS2aBhalf perpendicular. 
And 51,5x22 

—7 acres, 13 rods. Ana. 
160 

* A triaxt^le may be either right-mngled or oblique ; in cither 
esse, the teacher can easily gire the scholar a just idea of the 
base and perpendicular^ by marfciar it down on a slate or pPFMer* 
kc. Iq a riglit-aDf led triangle, the loosest of the two 1<^ which 
include the ri^^ht-angle, is called the base ; but in aucm ai are 
oblique, the longest of the three sides is so called. 
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a If a pidea of land Ke ta the Ibrlo of a riglit-aDgled 
^aofloy its base being 37 rods* and tbe perpeadicolar 
line being 24f fodl, hovr many acrti are in it ! . 

Aim. 2|S6I7+ aeree. 

4* If the base of a triangular fidki be 7 chains and 50 
links, and the perpendicular 4 chains and 25 links, bow 
much does it contain 1 Ans. lac 2roo. 15rods. 

Jinsis and Planks art measured hy the following 
RiTLB.-^Pind the area of one side of the joist or plank, 
hj one of the preceding roles ; then multiplj it by the 
thickness in inches ; and the last product wiU be the su- 
perficial content. 

EXAMPLES. 

1. What is the area, or superficial content, or board 
measure, of a joist, 20 feet long, 4 inches wide, and 3 in- 
iihes thick! 20x4 

x3bc20 feet. Ans. 

12 

2. If a {ilank be 32 feet long, 17itt. wide, and 3iD. thick, 
what is the board measure of it t Ans. 136 feet. 

N'oTE. — ^There are some numbers, the stim of whose squares 
makes a perfect square ; such are 8 and 4, the sum of whose 
squares is 25, the square root of which is 5 ; consequently, when 
one leg of a rirht-augled triangle is 3, and the other 4, the hy- 
potenuse maU he 5. And if 8, 4, and 5, foe multiplied by any 
#dier numbers each by the same, tbe products will be sides of 
true right*as^led triangles. Multiplying' them by 2, gives 6, 8, 
and 10-— by 8, gives 9, 12 and 15 — by 4, gives 19, 16 and 20, &c. ;~ 
all which are sides of right-angled triangles. Hence architects 
in setting off the corners of building^ commonly measure 6 feet 
en one skle, and 8 feet on the other ; then, laying a 10 feet pole 
across from those two points, it makes the corner a true right- 
angle. 

Bulb 2. — To Jind the area ^any triangle when the thru 
sides only are given. * 

Rule-— From half the sum of the three sides subtract 
•acb side se?eraliy ; multiply these three remainders and 
the said half sum continually toffether ; then the square 
root of the last product will be the area of the triangle. 

EXAMPLE. 
Soppoee I haYe a triaoguiar fisbixmdi whose three sides 
measure 400, 348, and S12yds. f what quantity of ground 
does it cover t Ans. 10 acres, Sroodst 8+rods. 

' S 
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Ca8B 4.^^To wmamtrt irngtUar surfaces* 
RuLB.— Divide the figure or plane into triangiest bj 
drawing diagonal lines from one angle fo another ; then 
measure all the triangles, by either of the rnles in Case 
8 ; and the sum of their several areas will be the area of 
the given figure. 

EXAMPLE. 

If a piece of ground be divided into two triangles by 
a diagonal line drawn through it measuring 30 rods, and 
two perpendiculars be let fall, one measuringS rods, and 
the other 14 rods ; how man/ acres does it centain t 

Ans. 2^ acres. 

Case 5. — To measure a circle, 

Defitdtion, — A circle is a figure bounded bj a curve or 
circular line, every part of which is equally distant from 
the middle or centre. The curve line is called the per^ 
iphenf or circumference ; a line drawn, from one side to 
the other, through the centre, is called the diameter ; and 
a line draw.n, from the centre to the circumference, is call- 
ed the semidiameterf (half diameter,) or radius. 

Problem I. 
The diameter given to Jind the circumference. 
Rule. — As 7 are to 22, so is the given diameter to the 
circumference ; or, more exactly, as 113 are to 355, so is 
the diameter to the circumference, &.c. 

EXAMPLES. 

1. What is the circumference of a wheel whose diam- 
eter is 4 feet ? 

As 7 : 22 : : 4 : 12,57+feet the circumference* Ans. 

2. What is the circumference of a circle whose diam- 
eter is 35 rods ? As 7 : 22 : : 35 : 110 rods. Ans. 

Note. — To find the diameter, when the circumference 
is given, reverse the foregoing rule, and say, as 22 are to 7, 
so is the given circumference to the required diameter ; or, 
as 855 are to 11 3, so is the circumference to the diameter. 

3. What ia the diameter of a cirde whose eirciunltr- 
ea^eis llOrodst • 

As %l : 7 : : 110 : 35 rods the diaoa. Ana. 



J 
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Problem. II. 
To find ike area of a circle. 
RiTLB.— Multiply half the diameter by half the circum- 
ferenee, and the product is the area ; or* if the diameter 
alone is given, multiply the square of the diameter by 
,785398 or, which is near enough, by ,7854 — and tbo 
product will be the area. 

EXAMPLES. 

1. Required the area, or superficial content of a circle 
wbose diameter^s 1^ rods, and circumference 37,7 rodi* 
18,85 ahalf the circumference. 
6»half the diameter. 



113,10 area in square rods. Ans. 
% What is the superficial content of a circular garden 
whose diameter is 1 1 rods 1 
By the second method. 

llxll«12l. ,7854x121^:^95,0334 rods. Ans. 
3. What will be the cost of a circular platform to the 
curb of a round well, at lOj^ cents per square foot ; if the 
diameter of the well be 42 inches, and the breadth of the 
^atform be 14^ inchest Ans. |l,d7^ts.+ 

Problem III. 
To fini HiB wtea of a circle when the drtun^erence cthne u given, 

RvLE. — Multiply the square of the circumference by 
,079577, or, which is near enough, by ,07958 — and the 
product will be the area. 

Note. — ,785398 is the area of a circle whose diameter 
is 1, and ,079577 is the area of a circle whose circumfer- 
ence is 1. 

EXAMPLE. 

What is the area of a circle whose circumference is 30 
rods? 30x30x»07958»71,e2200rod8. Ans. 

Problem IV. 
The area of a circle given to find tke diameUr. 
Rule. — ^Divide the area.b3i^,7d54^and the square roGi 
of the quotient is the required diameter* 
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1. Required the diameter of a circle that will coDttiii 
within its circumference the quantity of an acre of land. 
1 aereaf48408q> yds. Then ^4||^«B8,5+7d8. Ans. 

2. In the midst of a meado«ir abounding with feed. 
For two acres, to tether m j horse, IVe agreed ; 
How long must the rope be, that, feeding all round. 
He maj n't graze less or more than the two acres of 

ground 1 Ans. 55^+jardB. 

3. A, B, and C, join to buy a grindstone, ^ inches in 
diameter, which cost $3^, and towards which A paid (i^, 
B, $1^, and C, 83^cts. The wa^te holi^^r the spindle 
was 5 inches square. To what diameter ought the stone 
to be worn, when B and C begin seTeralJy to work with 
it allowing for the hole, and A first grinding down his 

' share, next B, and then C t 

. i 29,324+ineh. diameter where B begins to 
' \ grind ; and ]d,0]3-f in. diam. C begins. 
Note* — ^Twice the sqoare of the side of a 8<j[iiare, will 
bet he square of the diameter of its circumscribing circle. 

Problem V. 
The area of a drck given U Jind the drcvm/ertneiu 
RoLB.^— Divide Ae given area by ,07958**«cid Uie 
square root of the qaotient is the required circumftrence. 

EXAMPLES. 

1. The expense of turfing a round plot, at 4 pence per 
square ]r«rd, wna £2. 99. 9|d. 3 ; what was its cireom- 
lereneel Ans. 130+ieet. 

2. How many feet of boiirds will fenee a round garden, 
containing just two acres, the leaee five feet high ; and 
what will be the expense at 6^ mills pfH* square foot? 

Ans. 5231f +ft. boards ; and cost $33,69ctf. ^m.+. 

Case 6. — To measure a sector of a circle. 

Definition, — A sector is a part of a circle, contained 
between an arch line and two radii, or semidiameters of 
the circle. 

Rule. — ^Find the length of the arch by saying, as 160 
degrees are to the number of degrees in the arch, so it 
the radius, muhipHed by 3, 1416, to the length of the arch, 
vhieh length, divided by 2,*iEind multiplied by the radiuji^ 
will become the required area* 
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JRXAMPLE. 

What 18 the area of the sector of a circle whose radius 
is 25 feet, its arch contaioiDg ISS"" t* 
As 180^: l^o"" :: 25x3,1416 : 54,5416+jft length of 
arch. 54,5416 

Then, x25»681,77ft Ans. 

2 

RuLB 2. — Find the area of a circle having the same 
radius ; then say, as 360 degrees, [the number of de* 
grees into which all circles are divided,] are to the area 
of the said circle, so is the number of degrees in the arch 
of the sector, to the area required. 
EXAMPLE. 

Required the area of a sector of a circle whose arch 
contains 65 degrees, and radius 35 feet. Ans. 6957^sq. ft* 

Case 7. — To Jind the area of a segment of a circle. 

Definition. — A segment of a circle is anj part of a 
circle cut off bj a right line drawn across the circle* 
which does not pass through the centre» and is alwaja 
greater or less than a semicircle. 

Rule. — Find the area of the sector having the same 
arch as the segment, by Case 6 ; find also the area of the 
triangle formed by the chord of the segment and the radii 
of the sector, by Case 3 ; subtract the area of the latter 
from that of the former* and the remainder will be the 
area of the segment, when the segment is less thaa a 
semicircle : but the sum of the two area^ is the i^nswer» 
when it is greater* 

EXAMPLE. 

What is the area of the segment, whose arch contains 
55^ ; its chord 12,5 M>ds; the perpendteul»r of its trian- 

fie 16 rods ; and its semkliameter 17,2 rods! 
*irst, find the area of a circle whose diameter is 34,4 roda 
As 7 : 22 : : 34,4 : 108,1+ rods circumfereuca.. 
108,1 34,4 

X sb92^,66 area of the circle. 

2 2 

Then, as 360* : ^2^,66 : r55^ : 142+area of the sector^ 

* Afl we have not been able to olttaia eagravuigs to represent 
any of the figures in the preceding or subsequent Examples,, tho 
Teacher will, we trust, be ao ^oodas todraw them^lbrthe P^il, 
•a vaaer or a slate. 

8« 
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And the ehorda]2,5 : the perpend. 16L 

■ ■ sbIOO rode, are«r of ^ trnngle. 

9 

Area of the sector«Bl4^ 
Ares of the triangle^^lOD 

' Area of the Begneiit«i>43 rods* Aiur. 
No9B.-*A regakir polygon, whose sides and angles are 
all equal, may be measured by dividing it into triangles* 
finding the area of one,, and multiplying this area by the 
number of triangles contained in tbo p^ygoa. 

Case 9.-^To dtimht^ and Jind ike areajfan dUpse or 
ovdL 

RuLE.«^To describe an ellipse or aral, draw a liAe,.set 
•ne foot of the dividers on the line, as a centre,, and de- 
scribe a circle ; move the dividers to some other point on 
the same line, [but not so far but that the dividers in 
ibrming a seeond circle may extend within the first,]and 
describe a second circle of the same radius as the former ; 
then, in tbe two p(Hnts where the circles intersect, set the 
dividers to complete the sides of the oval ; and through 
these intersecting points draw the line called the conju- 
gate diameter* crossing tbe line first drawn called the 
transrerse diameter, in the centre of the oral. 

ReXiB. — ^To find the area of an ellipse* multiply the 
transverse, or longest diameter, by the conjugate, or 
shortest diameter, and their pro<hict by ,7664 ; and the 
last product m the area required:i. 

EXAMPLE. 
' If the transverse cKamtetev of aft oval fish pond be 84 
rods* and the conjugate diameter be 24 rods, what is ita 
areat 34x'iAx*78&4«64»,86M rods. Ans. 

Case 9l — Tafind the area of a ghbt or sphere. 

Defifdtion.'^k spbeie ov globe is a roand solid body, ift 
the middle or centre of which is an imaginsHy point,, 
from whieb every part of tha surface is equaily distant. 
An apple, or a ball used by children in soake of their 
pastimes, may be caHed a sphere or globe^ 

Rouiu-^Maltiply the ctroumference by the diaaasteri^ 
and the product will he the araait or ■urfiMa^ 
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EXJUHFUSS. 

1. MlMit ia Ae mperfieial eontent of the earth, if it be 
860 derreet ia etrDuttiferenee, aad everj degree fneatare 
e9i miles 1 

3g0x^»^i5a20 cireumf. 355 : 118 : : 25090 : 7964+ 

diameter. 
And 25020x7964»199S59280 area in sqoa. mil^s. Am. 

2. If the moon'e diameter be 2180 miles, what is her 
area 7 ^Aas. 14928640-f sqaare miles. 

SscTioN II.— OF 80LID8. 

Solids are measured bj the solid inch, foot, or jard, Ac 
1728 of these inches, that is 12x12x12, make 1 cubic 
or solid foot. 

Case I.— Ta measure a Cube. 

D^nUifm. — A cube is a solid of six equal 'sides, each 
of which is an ^exact square. 

Rule. — Multi{>ly the side by itself, and that product 
bj the same side, and this last product will be the soli^ 
content of tbe cube. 

EXAJIPLES. 

1. If the side of the cubic block be 18 inches, or 1 foot 
and 6 inches, how many solid feet does k eootata t 

1ft. Oin.— 1,5ft. and I^xl»5xl,&-i9,a75 sc^id ft. Ans. 
in. in. in« 
Or, 18x18x18 

^»3^5 as before^ 

1728 

2. Suppose a cellar is to be dug which shall contain 12 
feet every way, in lengthy breadth, and depth ; how manf 
solid feet of ear^ must betaken out to complete it. 

Ans. 1728 sol. ft. 

C^s 2.— ra Jhd the cm^mi rf a^ regular soUdt of 
three Mmenstans^ length, breadth, and Mckmss, iuck 
as a pkce of smiare timbeTf whose length is more than^ 
i$s breadth am <fepl^ 
RuLB.r-Multiply the breadth by the depth or tfaidt^ 

Mse, Md that prodhMst by the teagtk; the last product te 

tba eoUd coateot^ 
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EXAJt^LES. 
L How iwiiy solid feet are there io a fiiece of tquare 
timber that is 1 foot and 6 ioches, or ISinches Ji>roiid, 9 
inches thick, and 9 feet, or 106 inches long 7 

1ft. 6in.» 1,5 foot. ,75xl,5x9»IO»l^ soL ft. Ans. 
9 iDebes»,75 foot 
in. in. in. 
Or, 18x9x108 

a 10,1^ as before. 

1728 
III measuring timber, however, you maj multiplj tie 
breadth in incl^ by the depth in inches, and that pro- 
duct by the length in feet : divide this last product by 144> 
and the quotient will be the solid content in feet, &c. 

2. How many solid feet does a piece of square timber, 
or a block of marble, contain, if it be 16 inches broad, 
11 inches thick, and 20 feet long ? 

16x11x20=3620, and 3520-T-144=24,4+8ol. ft. Ans. 

3. If a stick of square timber be 15 inches broad, 8 ' 
inches thick, and 25 feet long, how many solid feet are 
in it? Ans. 20,8+ feet. 

Case 3. — When the breadth and thickness of a pieu of 
square timber are given in inches^ to find how much in 
length will make a solid foot* 
RuLE» — Divide 1728 by the product of the breadth and 

depth, and the quotient will be the length,, making a solid 

foot 

EXAMPLES^ 

1. In a piece of square timber 11 inches broad and S 
inches deep, what length will make a solid foot ? 

n x8=.88)l728(19,6-f inches. Ans. 

2. In a piece of square timber 18 inches broad and 14 
inches deep, what length will make a solid foot ? 

Ans. 6,8+ inches. 

Case 4. — To measure a cylinder. 
Definition. — A cjrlihder rs a round body whose bases or 

ends are circles, like a round column or stick of timber^ 

of equal bigness from end to end. 

Rule. — ^Multiply the square- of the diameter of the 

base or end 'by «7854, which will give the area of tiie 

base ; then multiply the area of the base by the lenglbii 

«ad the prodMpt will be tt^ solid eon^Bti 
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1. Whdl 18 the solid eofitenl of a round fttiek of timber, 
or a marble cokimB, of equal bigaett from end to end, 
whose diameter is 18 inches, and length 20 feet 1 

18 inches- 1,6ft. I,5xl,5x,7854 = l,767l5 area of the 
base. 1 ,76715 x30 length s35,343 solid feet. Ans. 
Or, 18xl8x,7854»254,4^6 inches, area of the base. 
254,4696x20 

— »35,347 as^before. 

144 
2.' What is the solid eontent of a round stick of tim- 
ber, of equal bigness from end to end, whose diameter ia 
85 inches, and length 35 feet 1 Ans. 233,842 feet. 

Cask 5. — 'fo find how many soUd feet a round stick of 
timber, equally thick from end to end^ will contain^ when 
hewn square. 

EuLE.— Multiply twice the square of its semidiameter, 
in inches, by the length in feet; then divide the product 
by 144, and the quotient will be the answer* 

EXAMPLES. 

1. If the diameter of a rduhd stick of timber be S8 
inches, and its length 20 feet, how many solid feet will it 
contain when hewn square 7 

11x11x2x20 

Half diameter«ll, and — «33,6+ft. th* 

144 
solidity when hewn square, the answer. 
, 2. V the diameter of a round stick of timber be 24 
inches from end to end, and its length 20 feet, how many 
solid feet will it contain, when hewn square, and what 
will be the content of the slabs which reduce it to a 
square t a M^ ^««^ solidity when hewn square, 

-*"■• \ and 22,832ft. the solidity of the slabs. 

Case 6.— To find how many feet of square edged hoar^t 

of a given thickness, can be sawn from a log of a gtv^ 

€H dtameter* 

. Rule.— Find the solid content of the log, when made 

square, by the last Case ; then say, as th% thickness of 

the board, including the saw caM; is to the «okd feet, to 

ar^ 12 inches to tlia number of feet of ^^^it 
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EXAMPLES. 

1. How tnanj feet of square edged boards, 1^ inch 
thick, including the saw calf, can be sawn from a log 20 
feet lone, and 24 inches diameter t 

1«X 12x2x20 

=s40ft. solid content when hewn square. 

144 

As 1^ : 40 : : 12 : 384 feet. Ans. 

2. How many feet of square edged boards, Ij^ inch 
thick, including the saw gap, can be sawn from a log 12 
feet long, and 18 inches diameter 1 Ans. 108 feet. 

Note. — A short rule for finding a nnmber of feet of 
one inch boards that a log will make, is to deduct j- of its 
diameter in inches, and ^ of its length in feet ; then for 
each inch of diameter that remains, reckon 1 board of 
the same width as this reduced diameter, and of the same 
length as this reduced length of the log : thus a log 12 
feet long, and 12 inches through, gives 9 boards, 9 feet 
long, 9 inches wide, or 60f feet — a log 16 feet long, and 
16 inches through, gives 12 boards, 12 inches wide, 12 
feet long, or 144 feet*. 

Case 2. — The length, hreadth, and depth of any cubical 
box being given^ to find how many bushels it wiU conr 
tain. 

Rule. — Multiply the length, breadth and depth togeth- 
er, in inches, and divide the last product by 2150,425, the 
solid inches in the statute bushel, and the quotient will 
be the answer. 

EXAMPLE. 
There is a square or cubical box ; the length of its bot- 
tom is 50 inches, breadth of ditto 40 inches, and its depth 
60 inches ; how many bushels of corn will it hold ? 
50x40x60 

«b55,8+ or 55bush. 3 pecks. Ans. 

2150,425 

Case 8. — To find the solidity of a cone or pyramid^ 

whether rounds square, or triangular. 

Definition.-Tg^olida which decrease gradually from the 

base till theyjcome to a p&int, are generally called conen 

or pyramidagand^re of various kisds« according to the 
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figure of timr baies ; round, square, oMoog, triangulftr, 
Slc. ; the point at the top is called the Tertez, aod a line 
drawn from the rertez, perpendicular to the base, is call- 
ed the height of the pjramid. 

Rule.— Find the area of the base, whether round 
square, oblong, or triangular, bj some one of the forego- 
ing rules, as the case maj be ; then muUiplj this area bj 
one-third of the height, and the product wiU be the solid 
content of the pyramid. 

EXAMPLES. 

1. What is the solid content of a true-tapered round 
stick of timber, 24 feet perpendicular length, 15 in^es 
diameter at one end, and a point at the other 1 

15xl5x,7854x8 

»9,8 175 solid feet. Ans. 

144 

2. What is the solid content of a square stick of timber 
of a true taper, 80 feet perpendicular length, 18 inchee 
square at one end, and a point at the other 1 Ans. 22j^feet. 

3. What is the solid content of a triangular tapering 
stick of timber, 21 feet long, 10 inches each side of the 
triangle, 8f inches the perpendicular of the triangle at 
the large end, and the other end a point ? 

Half perpendicular s4,33 and 4,«$3xl0x7 

=2,lft.+Ans. 

144 
Note.— If a stick of timber be hewn three square, and 
be equal from end to end, you find the area of the base as 
in the last question, in inches, multiply that area by the 
whole length, and divide the product by 144, to obtain 
the solid content. 

4. If a stick of timber be hewn three square, be 12 feet 
long, and each side of the base lO inches, the perpendic- 
ular of the base being 8§ inches, what is its solidity ? 

Ans. 3,6+feet. 

Case 0.— To fnd the solidity of tie frustum of a earn 
or pyramid* 
Definition. — The frustum of a cone is what remains 
after the top is cut oflf by a plane parallel to the base, and 
is in the form of a log greater at one end Ihan the other, 
whether roundi or hewn three or four squaft, dtc. 



BuLV.-*— If it be the fniilviii of m sqMuri pyramid, miil* 
lipl/ lb« iid« of thagr«aUrb«Mbjrth«aidaof tbelet8;to 
tlus product add one tbird of tbe square of tbe diitereitee 
of the sides, and tbe ami will be tbe mean area between 
Ae bases; tben multiply this sum by tbe height, and it 
will fife the oontent of the frmtam. Or, if it be atapor* 
mg square stick of timber, take tbe girth of it in the mid* 
die ; square i of the girth, (or mukiply it by itself in ibcIh 
es ;) then say, as 144 inches to that product, so is the 
length, taken in feet, to the content in feet. 

EXAMPLE. 
What is tiie content of a tapering square stick of tim- 
ber^ whose side of the largest end is 12 inchce, of the 
least end, 8 inches, and whose length ts thirty feet, cako- 
lating it by both rules ? 4x4 

By the first Rule : 12x8«9a. 12-«.»4 -^ 

■ 3 

And 96+5^x20 

144 
By the second Rule : 12+8 

»IOin.— ^ of the girth ia 
the middle. 2 

Then 10xlOaslOOa«area in the middle of the stick. 
And, as 144 : 100 : : 30ft. : 20, 83 +feet. Ana. 

Rule. — ^If it be a triangle pyramid, or a tapering 
three square stick of timber, multiply the 5imi of tbe 
mean area, as found in the ^rst rale, by ,433— -and that 
product by tbe height or length. Or, multif^ the af«a 
m the middle, as found in the second rule, by ,433— and 
then state the proportion as before. 
EXAMPLE. 

What v» the content of a tapering three-square stick of 
timber, whose side of the largest end is 15 inches, of tbe 
least end, 6 inches, and whose length is .40 feet, calcu- 
Ittltng it by both rules t 9x9 

By the first Rule : 15x6»00. 15— 6»9. «27. 

3 

And90+27x,433x40 

~tel4,07a6ft. Ana. 
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By the second Ride : a 10,5 io.«iJt ^^ ^^ f^^^ 

2 
in the middle, if it were four-squsre. 
Then 10,5 x 10,5 x,433»47,73825in.«area in middle. 
And, as 144: 47,73825 : : 40 feet : 13,200625^. Ans. 

Rule. — If it be a circular pyramid or cone, muhiplj the 
diameters of the two bases together,and to the product add 
one third of the square of the difference of the diameters ; 
then multiply this sum by ,7854 — and it will be the mean 
area between the two bases ; multiply this area by the 
length of the frustum, and it will give the solid content. 

Or nraltiply each diameter into itself; multiply one 
dKan^er by ^e other ; multiply the sum of these pro- 
ducts by the length ; annex two ciphers to the product, 
«nd dinde it by 382 ; the quotient will be the content, 
which divide by 144 for feet as in other cases. 

EXAMPLE. 

What is the solid content of a tapering round stick of 
Sin^r, whose greatest diameter is 13 inches, the least 
6^ inches, and whose length is 24 feet, calculating it by 
both rules 1 
13x6,5«84,5 13— 6,5«6,5 6,5x6,5 

-14,083+ 

3 

And 84,5+14,083x,7854x24 

-■12,904+feet. Ans. 

144 
By the second Rule ;* 



13x13+6,5x6,5+13x6,5x2400 

«1858»l 15+ 

382 
And 1858,115-T-144al2,903+ft. Ans. 

* To find the content of timber in the tree, multiply the square 
of 1-6 of the circumference at the middle of a tree, in inches, hy 
twice the length in feet, and the product divided hy 144 will l>e 
the content, extremely near fte truth. In oak an allowance of 
1-10 or 1*12 must be made for the hark, if on the tree ; in other 
wood lesB» Trees of irregular growth must be measured in parts. 
T 
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Case 10. — To find the solid content of a Sphere or Globe. 

Note. — For definition of a Globe, see Case 9 of Su- 
perficies. 

Rule. — Find the superficial content by Case 9 of Su- 
perficies; multiply this surface by one-sixth of the diam- 
eter, and it will give the solidity. 

Or, multiply the cube of the diameter by ,5236 — and 
the product will be the solidity.* 

EXAJ^PLE. 

What is the solidity of our earth, if its diameter be 
7957 f miles, nearly, and its circumference at the equator 
be just 250QO miles ? 



7957,75x25000x7957,75H-6=i.263857106lW,o+solid 
^ miles. Ans. 

Case 11. — To find the solid content of a frustum or seg" 
ment of a Globe. 

Definition, — The frustum of a globe is any part cut 
off by a plane. 

Rule. — To three times the square of the semidiameter 
of the base, add the square of the height ; multiply this 
sum by the beight, and the product again by ,5236 ; the 
last product will be the solid content. 

EXAMPLE. 

If the height of a coal-pit, at the chimney, be 9 feet, 
and the diameter at the bottom be 24 feet, hoW many 
cords of wood does it contain, allowing nothing for the 
chimney ! 

24-5-2=12=semi^am. 12xl2x3=«432. 9x9=81- 

And 432+81 x9x,5236 

=18,886+ cords. Ans. 

128=soIid feet in a cord. 

* If the diameter of a sphere be :, ite solidity will be ,5136; 
?«d if Its circuioierence be 1, iU solidity will be ,01«8«7. 
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Section III. 

OF CASK GAUGING. 

Dtfinition, — Gauging is the finding of the content of 
any Cask, Box, Tub, or other Vessel. 

Among the many different rules for gauging, the fol- 
lowing is as exact as any. 

Rule. — Take the diameter at the bung and head, and 
length of the cask ; subtract tlie head diameter from the 
bung diameter, and note the difference. 

If the staves of the cask be much curved or bulging 
between the bung and head, multiply the difference of di- 
ameters by ,7 ; if not quite so much curved, by ,65 ; if 
they bulge yet less, by ,6 ; and if they are almost or quite 
straight, by ,55 — and add the product to the head diame- 
ter ; the sum will be a mean diameter. 

Square the mean diameter, thus fou-nd, and multiply 
the square by the length ; divide the product by 359 for 
ale or beer gallons, and by 294 for wine gallons. _ 

Note. — 1. To measure the length of the cask, take 
the length of the stave ; then take the depth of the chimes, 
which, with the thickness of the heads, (that are 1 inch, 
I^ inch, or 2 inches, according to the size of the cask) 
being subtracted from the length of the stave, leaves the 
length within. 

2. In taking the bung diameter observe by moving the 
rod backward and forward whether the stave opposite to 
the bung, be thicker or thiner than the rest, and if it 
be, make allowance accordingly. 
EXAMPLE. 

How many ale and wine gallons will a cask contain, 
whose bung diameter is 30 inches, head*diameter 25 in^ 
ches and length 40 inches 1 

30—25=5. 5x,7=3,5 25+3,5=28,5 mean 

■ diam. 

28,5x28,5x40 

.-=90,5+ ale gal. Ans. 



359 



28,5x28,5x40 

■=110,51 + wine gaL Ans. 
294 
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Or, hj the sHdio^ nile. On D. is 18,94 — the gaoge- 
point for ale or beer gallons, marked A. G : and 17,14 — 
the guage-point for wine galons, marked W. G. Set the 
gauge-point to the length of the cask on C. and against 
the mean diagaeter, on D. jou will have the answer in ale 
or wine gallons, accordinglj as which gauge-point yon 
make use of.* 

Case % — To gauge round tubSf S^c. 
Rule. — Multiply one diameter by the other, and to 
that product add one third of the square of their differ- 
ence ; multiply this sum by the length, and divide as be- 
fore for beer or wine, 

EXAMFhES. 
What is the content, in beer and wine gallons^ of a 
round tub, whose diameter at the top, within, is 40 inches, 
and at the bottom 34 inches, and the perpendicular height 
36 inches ? ■ 

6x6 34x^+12x36 

tgx\% »137j^-|-beer gal. 

4a-^«r6 3 359 Ana. 



And 34x40+12x36 

k16S wine gal. Ans. 

294 
Case 3^ — Tq gauge a square vessel 
Rule. — ^Multiply the length by the breadth, and that 
product by the depth ; then divide by 282 for beer or ale, 
(the inches in a beer or ale ga]lon,)and by 231 for wine, 
dDc, (the inches contained in a wine gallon,) and the 
quotient will be the answer. 

'" A rule which has been ^iven-as g^enerally more exact, is this * 
multiply the product of the square of the mean diameter and the 
length, by 34, and point off four places from the ri^ht of the pro- 
duct ; the figures on the left of the point will be the gallons, and 
those on the right decimal parts of a gallon, in wine or cider. 
Iiet the dimension be taken exactly in inches and tenths. Take 
the preceding Examide in Case 1. 
30+25 

■ ' ' a27,5 mean diam. 
2 
and27,5x27,5x40x34»l028500,00«102^gallon8 of 
wine or cid^r ; which ia 7^gal. less than by the other^ 



ships' tonnage, &c, 221 

EXAMPLE. 

If a square vessel he 80 inches in length, 60 in breadth, 
and 40 inches deep, what is its content in beer and wine 
gallons 1 
80x60x40 wine gal. 80x60x40 beer gal. 

— =831,1()+Ans. =680,85+Ans, 

231 " 282 

Note. — The content of any vessel, in feet, gallons, 
and bushels, maj be thus found : Measure the inside of 
the vessel, according to the rule of the figure, and find 
the content in cubic inches ; then, 

r 1728 ^ and the C Cubic feet. ' 

^. . , , ) 282 f quotient } Ale or beer gal. 

JJivide Dy S 231 I will be the ) Wine gallons. 

(. 2150,425 ) content in \ Bushels. 
Section 1Y. —^Tojind the tonnage of a ship. 

Rule. — Multiply the length of the keel by the breadth 

of the beam, and that product by the depth of the hold ;• 

divide the last product by 95, and the quotient is the 

tonnage. If double decked, half the breadth is the depth. 

EXAMPLE, 

If a ship be 72 feet by the keel, 24 feet by the beam, 
and 12 feet deep, what is the tonnage 1 

72x24xl2^95=218»2-f.tons. Ans, 
Or, Rule 2. — Multiply the length of the keel by the 
breadth of the beam, and that product again by half the 
breadth of. the beam ; divide the last product by 94, and 
the quotient is the tonnage.^ 

EXAMFLB. 

What is the tonnage of a ship that is 84 feet by the 
keel, and 28 feet by the beam 1 28-5-2 = 14 



84 x28x 1 4-^-94=350,29 -|- tons. Ans. 
Note. — The breadth of the beam added to two thirds 
the length of the keel> gives the length of a ship's main- 

*Rule eslablisfhed by Congress. For double decked vessels; teiigtb 
frtMH fore part of main stem to aftcrpart of stern post, above iippw deck ; 
breadth at widest part, above main wales, ta.f of which is called the depth ; 
dftdiACi from length 3-5ths of breadth j multiply the remmuder by w»cKti» 
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maft : Therefore the length of the roainmast of the ship 
last mentiooed, is 84x^-^3 +28 1«84 feet. 

To find the thickness, the proportion is, as 84 to 28, so 
is the length of a mast in feet, to its thickness in inches. 
Conseqaentlj the thickness of the mast whose length was 
just found, is 28 inches. 

Section V* — Tm find t%e wtigM cf anchors which cMu 
may suUain. 

RuLB. — ^As the strength of cables,, and eonsequentlj 
the weights of their anchors, are proportioned to Xh/t 
cubes of their peripheries ; therefore, as the cube of the 
peripherj of any cable, is to the weight of its anchor, so 
is the cube of the perifi^rjr of anj other cable, to the 
weight of its anchor. 

EXAMPLES. 

1. If a cable of 6 inches round require an anchor of 
Sj^swt. what would be the weight of. an anchor, for a 1^ 
inch cable t cwt, 

6x6x0 : 2,25 :: 12x12x12 sl8ewt. Ant. 

2. If a 12 inch cable required an anchor of 18cwt. what 
must the circumference of a cable be, for aa anchor of 
2jtcwt.l ctfii^ cmt. 

18 ; 12x12x12?: 2,25:216. ^16-«6in. Ans. 

Sbction TI.— JVom ont soKcTs capacity, to find anoiher^u 

RuLB.-^As the cube 9i any dimension is to its giren 

weighty so is the cube of anj like dimensiona ta its weight. 

mXAMFLEB. 

1. If a ship of dOO tons* burthen be 75 feet bj the 
keel, what is the burthen of one, IW feet bj the keel, ojT 
like form; 25]^. aqr.T 

ton$. tons, cwt» f^.. 

753: 300:: 100^: 711 2 5% Ant^ 

2. If a brass cannon, 11 j^inch. diameter, weigh 1000{{^. 
what will another, 20J^ inob diameter, of like metal 
and s^pe, wei^h 1 Ans. 5942,5607]^. + 

Mid iKe mroduct bv depth : d^id* by 96; the qooUeot Is die true iMiiiaf*. 
F«^sin|le decked, take depUi froa luder sidt ofdKk plank t» ctUbf ia 
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Section VII. 
OF WOOD AND BARK MEASURE. 
Cas^ L — To find the solid content of wood 4* harh 
Rule. — Multiply the length, breadth, aod tbickDess to* 
gether, agreeably to the rule of Duodecimals, and the last 
product will be the solid content of the pile, parcel, or load. 
EXAMPLE, 
If a load of wood be 8 feet 4 inches long, 3 feet 8 in* 
ohes wide, and 4 feet 6 inches high, how many cubic feet 
does it contain % ft, ^ ft. ^ ft. , 

8 4x3 8x4 6»137^ sol. ft. Ans. 
Case 3. — To find how many cords of wood or hark art 
contained in any piUy S^c. 
Rule. — ^Find the solid content as before, and divide 
that product by 128 ; the quotient will be the cords, and 
the remainder cubic feet, or so many 128ths of a cord. 
Or, di?ide the solid content of the pile, d^c by 16, and 
the quotient will be cord-feet, 8 of them being l^cord, 
and the remainder so many ]6th8 of a cord-foot. 
EXAMPLES. 

1. In a pile of load of wood 9 feet 4 inches long, 3 
feet 8 inches wide, and 4 feet 9 inches high» how many 
cords, and how many cord-feet ? 

94x38x4 9»1626 8 And 162 6 8.hl38-«l cord, 

and34so). ft. 68. Ans. 

Or, 162 684-16»tO|cord ft. 6 8»1 cord 2| feet. Ans. 

2. If a load of wood or bark be 8 feet Jong, 4 feet wide> 
and 2 feet 6 inches high, how many ^ord-feet does it con-> 
tain ? Ans. 5 feet» or |- of a cord. 



MODE OF ASSESSING TAXES. 

It may not perhaps, be here amiM to show the general method of 
Assessing Taxes. But at the quantity of new matter witb 
which we have enlarged this edition of oar Work, has extend-^ 
ed its paces coasiderably beyond the limits first intended, a 
brief exidanatioo of the general principle aad rule> wiU^ WO 
tmst^ folly auffice fiur tlie purpoie. 



224 ASSESSMENT OF TAXES. 

ARGUMENT. 

There is a certain town which contains 8 inhabitants, whom we will caU 
A, B, C, D. E, F, G, and H. The town is divided into 2 school districts or 
classes, which arc numbered 1 and 2. A, B, C, and D, form District No. 1, 
and E, F, O, and H, No. 2. On these inhabitants the following taxes are to 
be assessed; namely : 

State. $U, 88cts. 6m. 

County, 19, 84cts. 8m. 

Town, ^ 39, 69cts. 6m. 

School, 29, 77cts. 2m. 

And the Highway Tax is to be equal to each'person's amount of inventory.* 

The first step is, to leani at what rates the various species of property are 
te be taxed, agreeably to the laws of the State by which ibcy have been 
fixed ; and for thai purpose all assessors consult, of course, the latest acts that 
have been passed on the subject. 

Let a poll be taxed ^[,S0; an acre of orchard S5cts.; an acre of tillage 
I6cts. ; an acre of mowing 16cts. 3 an acre of pasturage 4cls. > an ox of five 
3'ears 35cls. ; and a cow 20cis. 

In order to find each person's proportion of the several taxes, and each 
school district's proportion of school money, according to the rateable estates 
of the members of each district or class, or according to the number of schol* 
ars in each district ; each man's inventory must be taken, and the amount 
cast by the following rule. 

Rule. — Multiply the value of a poll by his number of polls ; his acres of 
orchard by the tax-value of one ; his number of oxen by the lax-rate of one J 
and so of every other kind of properly ; add ihe products, and the sum is the 
amount of bis rateable estate ; find the amount of all in the same way ; add 
these amounts, and their sum is the value of the inventory of the town. 

I demand the rateable estate of A, who has 
2 Polls, at $1,30 amount to $2,60 

2 Acres of tillage, at 0,16 0,32 

5 Acres of mowing, at 0^16 0,^0 

2 Oxen, at 0,35 0,70 

Amount of A*s rateable estate, $4,42 
Find the other amounts, in the following in?entory, in the 
same way. , 

To prove the Inventory. 
Rule. — Add up the column of polls, and multiply the sum by 
the value of one : add up each of the otVier columns, and mtilti- 
ply its sum by the tax-rate of one in that column ; then add the 
several amounts of the columns together, and the sum will be 
equal to the total amount of the Fnventory, if the work be right. 

EXAMPLE, 

*rhe total amount of rateable estates in the following' invento- 
ry, is $49, 62cts. 

And proceed ing^by the method given in the rule of proof, the 
sum of the productsis $49, 62cts. It is, therefore, evident the 
work is right. 

•lents"**^ «'»**»^ ^x«s >o far over ibe sum to be raised, as to nieet abat«c* 
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tXVEJrrORY. 
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A 
B 
'C 
D 
E 
F 
6 
H 
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2 
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2 
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6 


8 
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ff 


4 6 


5 


2 




2 


4 


8 4 


6 


2 




5 




12 


8 


12 


2 


8 



$4,42 
8,53 
9,96 
1,50 
7,02 
5,25 
6,46 

11,48 



Total Amt $49,62 



Note.— If any leacber tbiak it 
best to preportioo the School Moaay 
between the difiricts, according to toe 
number of scholar* in each, instead of 
by the value of rateable- esutet ia 
each, let the scholar do it so : and let 
district No. 1 contain 15, and distriet 
No. 2j 20 scholars. The inventory 
here pven. though it exhibits but a 
few rateable articles, will serve to 
explain the principle. As n ' 



pay ao poll-tax in Maine, no person 
can properly, have more than 1 poll ; 
though he may pay the laa for his 
workmen, and his sons who are oC 
age. 



To find tath penonU proportion of any tax. 

Rule. — Say, as the total amount of the Inyentory of tbe 
town, is to the sum to be raised in each tax, so is 1 dollar to that 
part of the tax which one dollar of the Inyentory, or rateable 
estate, must pay : then, takings the same numbers for the first 
and second terms, and one cent for the third term, of a new 
stating, find what part of the tax one cent of the Inventoiy, or 
rateable estate, must pay ; and from these two operations form 
two tax tables ; one for dollars, from 1 dollar to 11, or farther, if 
deemed necessary ; and the other for cents, from one cent to 
90. Then by means of these two tables, make out each per- 
son's tax. 

1. To make the State tax, the sum to be raised being $14,88cts. 
6m., and the total amount of the foregoing Inventory $49,62cts. 

As $49,62cts. : $14, 88cts. 6m. : : $1, OOcts. : $0, SOcts. 

And as $49, 62cU. : $14, 88cts. 6m. : : ,01ct : ,00cte. 3m. 

Therefore, $1 of the Inventory pays 30 cento ; and 1 cent of 
the Inventory pays 8 mills ; by which make the following two 
Tables. 



OLLAR TABLIL 




CENT ' 


FABLE, 




from $1 to $11. 




from 


1 Ceni U 90 CtnU. 




$ ^cts. 
1 pays 0, 80 


cU. 


cU, 


m. 


cU. 


cU, 


IpaysO 


8 


30 pays 


9 


2 0, 60 


2 





6 


40 


12 


8 0, 90 







9 


60 


16 


4 1, 20 




1 


2 


60 


18 


« 1, 50 




1 


6 70 


21 


6 1, 80 




1 


8 ' 


80 


24 


I «' ^^ 




2 


1 


90 


27 


3 1,40 




2 


4 






» 2,70 




2 


7 






10 8, 00 


10 


S 








11 . 8, 30 


M 


6 
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The tax is now to be made on each rateable estate, as it stands 
in the Inventory, by means of these tables. — First, What is A's 
tax, whose rateable estate is $4. 42cts. ? 
By the table, $4 pay $1, 20ct8. 

40cts pay 0,12 
and 2 " '% 0,00, 6m. 



Amount $1, 32, 6 A's tax. 
Or, having" found what part of the tax one cent of the Invento- 
ry will pay, you may, instead of making- tables, multiply the 
number of cents, in each person's Inventory, by what one cent 
pays and the product will be his tax. 
Now, to find A's tax by this method : 
One cent pays 3 mills, or ,3 of a cent. 
Therefore, 442cts. 

.3 '. 



132,6= 132^^cts. or $1, 32cts. 6m. as before. 

Find by these methods, the State tax of all the other persons. 
Then, to know if your work be right, add the several persons' 
taxes to^^ether, 'and see if the sum be just equal to the $14 88cts. 
6m. that was raised for the State, which it must be, because the 
proportion is even. 

Next, find each person's County tax in like manner, taking new 
statings, tmd forming new tables : and thus proceed with each 
particular tax, till you have gone through the whole, proving 
each part as before noted- 

Lastly, form your tax list, setting down the names therein al- 
phabetically, and carrying out in a line from each the separate 
sums of the respective, taxes, together with the total amount of 
each. When done, give them a general proof, by adding togeth- 
er the several sums that were to be raised for State, County, &c. 
taxes : and then the total amounts of each person's taxes; which 
two sums will come exactly alike, if there be no errour, in any 
part of the work. 

BOOK-KEEPING. 
DIRECTIONS FOR THE LEARNER. 

Havings ruled your books in the proper form, copy inlo ihe Daybook one 
day's accounts; then calculate tnem upon your slate or waste-paper, to 
find if they be rightly cast up, and to exercise you in calculations. Next, 
rule your slate or waste-paper in the form of the Leger, and upon it post 
the accounts that you have copied in the Daybook, with their date prefix- 
ed; observing to set on the Dr. side of each person's accotmt, thcjse ac- 
counts to which he is Dr. in the Daybook, and on the Or. side of hit ac- 
count, those by which he is Or. And if any account consist of but one 
anidej you are to express it particularly with its amount, in the codifHia; 
o«t II u consiis, of several articles, write To or By Sundries, pl^iqg *• 
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sum of the amounts of all the articles in the cohimns. AAer the accounts 
are, b3r correcting if necessary, placed according to the teacher's mind, 
transcribe them into your Leger, leaving a proper space, under each per- 
son's name, to receive more accounts. Then under the proper letters in 
the Alphabet, enter those names with the pages where they stand in the 
Leger; and, lastly, write the Daybook pages to the several accounts in 
the Leger, by which you can readily refer to the page of the Daybook on 
which any Leger entry may be found, making at the same time, the marks 
on the Daybook which denote the several accounts to be posted. Do the 
same with the next day's accounts : and so on till the whole be finished. 
But observe that you must not enter aiw person's name down again which 
has been entered before, till the space nrst assigned to it shall be fiHed with 
articles ; and then the account must be tranferred to a new place, as you 
may observe is done with George Sampson's account. 
EXAJ^PLE, 

Suppose David Davis owes me 450 dollars for the balance of an account 
with him, April 1st. 1822; the next day, April 2d. I buy of him 200 bush- 
els of wheat at 1 dollar 50 cetiis per bushel, and 100 bushels of corn at 75 
cents per bushel ; the next day, April 3d, 1 sell Jonathan Worth 150 bush- 
els of wheat' at 1 dollar 75 cents per bushel; April 4(h, Jonathan Worth 
pays me 200 dollars in cash, and David Davis pays me 50 dollars in cash : 
tequired the Daybook and Leger of the transaction. 

DAYBOOK, NO. 1. 



HadoweU, April 1, 1822. 



t David Davis. Dr. 
'o balance due on old account, 
Apnl 2. 

David Davis, Cr. 

By 20 bushels Wheat, . at $1, 50 

100 do. corn, 75 



$ 

450 



-April 8.- 



Jonathan Worth, 
To 150 bushels wheat, 

April A.' 



cts 



300 
75 

375 



Dr, 

at $1,76 



262 



Jonathan Worth, 
By cash in part for wheat. 



Cr. 



Dcmd Davis, 
By cash, fifty dollars. 



Cr. 



200 



00 
00 

00 



50 



00 



50 00 



To post the aboTe accounts, open an account for David Davis, debit him 
Ibr 450 dollar*} and for the second day's transaction credit him for 375 
dollars : for the thhrd open an account for Jonathan Worth, debiting him 
Ibr 26t dollars 50 cents; and (or the fourth day credit him tor SOD dollars, 
«ad credit Datrid Davis for 50 dollari. 



a» 



(0 



1822. 



LE6ER NO. 1. 
Dr. Daioid DaviSf 



April 1 


To balance of oM acconnt, 


227 


450 
450 


as. 

00 
00 


AprU4 


To balance of above account, 


25 


00 


1822. 


Dr. Jonathan Worth, 








Aprils 


To wheat, ... 


227 


fua 


50 


• 


262 


50 


4 


To balance of old account. 


62 


50 



By the above Leger it appears that the balances are in 
tnj favour, which, added to the cash I have on hand, and 
the goods unsold, show the amount of nij stock, which 
compared with my original stock, will show my profit or 



loss, viz. 



David Davis owes me 
Jonathan worth do. 
I have in cash. 
Wheat unsold 50 bushels, 

valued at prime cost, $1,50 
Com do. 100 bushels do. at 75 cts. 75 00 



$. Cts. 
25 00 
62 50 
250 00 



7500 



Amount of my stock. 
My original stock was 



I-have therefore gained 



487 50 
450 00 

37 50 



1822. 




Aprils 


BySandriei, ... 
By Cub, . - . - 
By balance to new aecoont, 

/ 

/ 


2S7 


• 

|875 
50 
35 


Ct*. 

00 
00 
00 




4S0 


00 










1822. 


Contra Or. 


227 






April 4 


By'easb, .... 
By balance to new aceowit, 


200 
6d 


00 
60 




202 


60 




• . . - 







NotB.^ — It joii should enter any thing in yenr Leger 
under a wrong title, or in any other way fahe, it should 
not he hlotted out, hot marked thns (x) in the margin 
against it ; and write on the opposite side Erttmrper an^ 
tra^ with lAie sum against it, and make the satee mark in 
the margim 

* Opposite pa«:es in the Leger are hoth numbered idike. 
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IMLyBOOK, No. 2. 



JMbMtB, AprilM^ 



Oeorge 8mp$on 
To balance idue 011 <^d aceomit, 



John Bartim Br, 

To balanee duo on account of 6 > 
Hhds. Wine. ) 



Dr. 



MO 



Wimam Reed Or. 

By balance dae him on account of ) 
English goods pr. in?oice, ) 



Thomas TiUon 
Bjriialatoce doe him tar 6 mouths 
service on farm, 

ApnlS. 



Cr. 



cU. 



340 



462 



44 



CharhiPrimee Dr. 

To 1 2 17^th-Mg»JrS6ibaqr.at912 
2 bbls. superfine flour, at? 50 

1 do. mess pork. 



Richard Lewis Dr. 

To 2jrds. superfine broadelot^ ^ 9^ 
4-casumere,beslblk. 158« 

1 j. dofls. buttonst Ss. 6d. 

I do. smfUl doy 
A skeins sUk, 
4 sticks twist 



^ 



By cash in part, 



Or. 



dO 



20 
15 
25 



10 
00 
00 



60 



10 



12 

10 

1 



00 
00 



37 



34 
16 



35 
00 






991 



7%mun TiUam. Dr. 

To cash ID part of tbe balance due him, 
his onlmr pud Sannel Lane, - 



^April 14.- 

Otorge Simptwn 
Br cash (p«r rect.) 

April 84.- 



Cr. 



Richard Lewis Dr. 

To 6 pieces India cottons, at 26s. 

7 yds. cotton cambrick, 4s. 6d. 

6'<corddo. 3b. 



April 25. 

Cfiifrge^mputn ' 'Cr. 

By check on Gardiner Blink for ) ■' 
bundf e d a n d fifty dol l a rs, — ].- ~~ 
■April 30. 



John Barton' Or. 

By cash rec'd for 25bbls. beef sold ) 
at f 10,50ct8. ] 

•Jane 6.— — — 



George Sbmpsim 
To 10 gallons wine. 



Dr. 

at 91,20 



f 

60 

21 



ets. 
OO 



71 50 



41 



21 
5 
3 



29 



150 



262 



12| 



00 



67 
25 
00 



92 



00 



50 



OO 



INDEX to LEGER NO ii 
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Barton John, 


foUo t 


Lewis Richard, 


9 


Prince Charles, 


9 


Reed William, 


1 


Simpson George, 


*'3 


Tilton Thomas, 


^ 



9WI 



(0 

LE6EE, No 8. 



1827. Dr. Oeorge SUmpson, 



April 6 



To balance. 



Transferred to folio 2. 



Fol. 
1 



• 

200 


as. 

00 


200 


00 


1 


. 



1827. Dr. . John Barton, (Bath.) 




1827. Dr. William Reed, 






>8ft 



1827. 



Contrq 



O. 



April 14 

25 

June 1 



Bycash, ... 
Bj check on GardiDcr Bank, 
Bj balance transferred to folio 3, 



Fol 


% 


Cts. 


2 


41 


00 


2 


ISO 


00 




9 


00 


200 


00 




- 









1827. 



Ckmlra 



Cr. 



April SOlBy caab,^ 



2 962 Sa 



1827. 



Contra 



Cr. 



AprUe 



By balance due. 



¥2 



t « 



44 



S9« 

1827. 



Dr. 



(9) 
7%Mmw TUUm, 



April ISlTo ranidriefli 



71 50 



1827. 



Dr. Quarks Prince^ 




1827. Dr. Richard Lewis, (York.) 



Aprils 
34 



To suDdri«8, 
To sundricw. 



24 
29 



25 
92 



1827. Dr. 



Charge Simpsoni 



JUM 1 

6 



To balaoM firoM fidio I, 
TowuMi . . ■ 



U 



00 
00 



1827. Ckmtra 



Or, 




fM 



TABLBt. 



A TABLE jw reducing SMBings and Pence mtoC^Ut. 
and Mills. 



Pnxts. 


1 1 
9 8 



4. 
6 
6 
7 
8 
9 

15 



4 

5 

7 

8 

9 

11 

18 

13 

15 



Shil 

1 

€ts. m 
16 
18 
19 
») 

26 
27 
$29 
30 
32 



;i3 
34 
36 
37 
3138 



JSkiL 
2 

C<5. III. 



3 

cts. m. 
50 



40 
41 
43 
44 
45 
47 
48 



51 

1|52 

54 

9155 
3157 
6i58 



59 
61 
62 
63 
65 



4 

cts, m. 
66 7 



69 
70 
72 
73 
75 
76 
77 
79 
80 
82 



ds 

83 

84 

86 

87 

3|88 

7190 

0191 

493 

894 

295 

697 

098 



5 
m. 
3 
7 
1 
5 
9 
3 
6 

4 
8 
2 
6 



Bx4MPiB.f-Reduce 3s. 6d.'to cents and mills. Look for Ss. 
at the head oif the column^ and 6 under pence at the left h^iid 
nde : V^en cMting* your eye along in that line until yoii come tm 
the 8si columH) you have 58 cents 8 mills, the answer. 



Tahlei ^the'wilue of the Gold Cointof'Oreat BriUiinJ^ranee and. 

&>ain according to the act of Congrett of April 29, 1816. 

[Gold Co] tn c? FRANCE.] {O^M Ci^^as of SPAIN J 



i 
2 

4 
9 
6 

7 
8 
9 

10 
II 
12 



14 
1115 



25 



22*fiO 
23 S4 



1,75 
2 62 

4,36 

5,23 
6J1 

10 s,u 



11 

12 
13 
14 
15 
16 
17 
18 
19 
20| 



9,60 I 
10,47^ 
11,34 . 
12,21 J 4 
13,09: r. 
13.96 i 
14,83 J 
15,71 ] 
16,58 I 
17,45 I 



7 

11 
14 
1 
621 



24 



■2H 20 

2] 2 J 



lO^ti 



151 

59 

70 
77 



io.s4[n 

K68k2 
2,52fia 
3,36114 
4,20 IS 
5,04|l6 
5,88(17 
IS 



6,' 
7,SIjU& 



e,24 
10,0S 
10,9% 
11,76 
12,60 
13,44 
14,28 
15,13 
15,96 



10 8,402016^ 



GoldCoins of GREAT BRITAIN tadPORlUGAL. 



r 
1 

% 

B 

4 

i 

i 



3 

7 

II 

If 10 



^trJ* IjT Icf 



4B 



51120^74 



ieJ70 



55r2|i7*^ 

5fl^2:fHl 

n 6a S3 85 

iSii?' 



0,89 

1,78 
2,67 
3,551 
U44 
5,3a 



6,221811,55 
74l|l412,44 
8,00)1518,33 
8,8916114^22 
9 7 
12jl0)e7 



7 

8 

» 

10 



17115,11^ 
18£l6^00 
19a6,89 
20»7,TJ8, 



FORMS or NOTBS AND BILLS Of BXCHANGE. tSf 

FOAMS OF NOTES, BILLS, RECEIPTS, i^c. 

PROMISSORY JWTE. 

HalhweUy Juiu S, ltS7. 
FOR Talife recelyed, I promise to pay one huadred and twen- 
tr-ona dollars and fifty cents to George Rich, or order, in sixty 
days, with interest Hburt Wxst. 

$121,50 

Witness, Oeo. Spdman. 



PROMISSORY JWTE BY TWO PERSOJ^S. 

HalUwai, Junes, 18t7. 
For value received, we jointly and seyeralljp^ promise to pay fif- 
ty-six dollars to A. B. or order, on demand, with interest 

C. Davis. 

$56,00 E.FOZ. 
Attest, G, flt«, 



J^OTE FOR BORROWED MOJTEY. 
Borrowed and received of C. D. forty-nine dollars, which I 
promise to pay on demand. £• ^oz. 

$49^00 

- .» 

0^ A promissory note having {trder inserted, may be endorsed 
from one person to another ; aikl if vahu recBwed is not Biention- 
ed, it is of no force. 

IJfLAJ^TD BILL OF EXCHAJfGE. 



$1000,00 PorfAmd, Jtme 6, 1827. 

Ten days after sight, pay to Crcorge Brown or order, one thon- 
tand debars, for value received, and place it to my account with- 
out further advice, for as advised,) from 

Your humble servant, HsmiT Wxst« 

To Mr. George Ridi, Bethn. 



FORElQJf BILL OF EXCHJJWE. 
£XCHjVfQEJ^£4MeUHmg. 

-" *" ^^ BalUweii^Jme'^ilWiff. 

Sixty days after sight, for at usance,*) pay this my ^tH hill of 
•xelftui|e>seCMid and third of the same tenor and date Bi»t paid, 
to Mr. Geoi^ Brown or his order, lour hundred pounds sterling 

* UMttce is a customary time for the payment of foreign billi of 
exchange,circulating from one nation to another; and varies froai 
•0 to SO da^ aoooff£ng to Hie custom of <«lferent coimtriet* 



SS8 m»Eirr»*MULiic mneovin. 

(excluuige %t fwn MdingB fmd tipcpaioe per dolUi) for ratee re- 
ceived, and place it (with or without furtber adyice,) to t^e ac- 
count of Your humble serrant. 

Henrt West. 

Merchants, Liverpool. 



JtBCEiPT FOR JHOJfET PAID OJV JfOTE, 
HallotoellJ>ec 6, 1827. — ^Received from William Grant (by the 
hands of Thomas Amory) sixty-one dollars and fifty cents, which 
is endorsed on his note <^ May I6th. 182$^ 

8AMUXX. FaiiTCE. 

$ei,5d 



jmCJSIPT FOR MOJfEY RECEIVED OJfAQCOXIJrr. 
Jw^'f^ l«27.->Received from D. £. (by the hands of 6 H.) 
fi>rty dollars on account L*. M. 



$40,00 



qe:neral receipt. 

June 7, 1827.— Received of N. O. ten ddlars and tw«iity*nine 
cents, in full of all demands. N* B. 

$10,20 

N. B.— -A g^eneral receipt will dischar^ all debts, except such 
as are on. specialty^ tlmt is, bonds, bills, and other instruments 
that may properly be called acts or deeds, viz, those that require 
to be executed in asolemn manner, where the sealing and deliv- 
ery are the most essential parts of the act, and on that account 
can only be destroyed or cancelled by something of equal force, 
viz, some other specialty, such as a general release, Ito. Neither 
wiU it discharge endorseable promissory notes, or Inland billsv 



BAJTK niSCOUJ^. 

When a note Is offered at a bsnkifor discount,two endorsers are 

generally required, to the first of whom it is made payable : Thns 

A, having occasion to borrow moaw^ procures B and C as en- 

' donsfs t6 his note, and effsrs it for discount in the following form. 

$600,00 HalhmU^Jm€e,lBn. 

For value received, I promise k> pay five hundred dollars toB. 
«r order, at the^Gardiner Bank, in ftfty-sev«a days, with ffrntaak- 
— '^grace. 

t metl^ osed asjioiig baokert in discoiiUii^i^ i^es» te is t9 
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Aid the interest of th^^mn from the date of the note to the time 
v^en ilbecomes'due, iQCludiDg^ the days of grace ; the interest 
tlius fqipKl is reckoned tbe discount, and is takefa from the amoant 
of the noder at a time, hefore th^ person receiyes his monoT. 

Glaoe denotes a term of three dajES, which custom has allowed 
to tl|e borrower : that is, thqugh the note becomes due in fifty, 
-sereb days, he may withhold payment until the sixtieth, for which 
reason the interest is reckoned for sixty days, notwithstanding 
the aote diould be paid the fifty-serenth day. 



j^rroicE OF aooDs. 

. Batioiiy June «, 1827. 
Mr. N. Bbowic botght of 

GXO&GK&ICB. 

81 ens Hode» ^ - ' - at 3s. 4d. $17 78 

64 yds. Striped Nankins, - - Is. 6d. 18 00 

2fil ^' Calico, - • ^ - - - Is. 9d. §17 

4 pieees Muslin, ...... sos. • SO 00 

5«yds.^krttofi€a8simere, - - 28. - - 18 87 

20 ineces of India Cottons^ - - 18s. - 80 00 

ft « p4ain Nankins, - 6s. 8d. - iS7 08 

% do^. cotton Hose, {JienU) 68s. - 22 00 

/|189 70 
Rec'd payment by his Note at 60 days, 

Gxo. Rich. 



. ACCOUNT RENDERED. 

; M&. &ICBA&D Lawis, 

11827. : To A B- 



; April 1, To 2yds. Superfine ^loth, at $6,C0 $12 00 

' ^ * 4 <' blk. Cassimere, 2,60 10 00 

! IJ doz. Buttons, - r )82 1 88 

1 « small do. ... 87 

4 skeins silk, ... ^^66^ 26 

4 sticks of twist, - ^-- ,06i 26 

i jk, 6 pieces Ind. Cottons, 22ydSp ea. 4^^ 21 87 

., ' 7 yds. Cotton Cambric, ; ,76** 6 26 

8 «« cord do. . ,60 8 00 

May 18, 14 «« do. do. - ,60 7 00 

7 " Linen, ^ - ,82 8 44 

loz.ThreadyT«o. 40, - ^ - 41 
2' pair Morocco Shoes, - 'Tf!S^^ "J-IO 

i , lti4.Indigoy - 16 

HMwku Dee. 8,' 1827! |70 48 

RecM payment for A B » 

GSOROB NORTB. 
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